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[W** 1 1 

-&5£ ( I ) : 
liti] 




(l) 



[*«K BMi-c (R 2 ) = 4fc»±-N=; 

CH (OH) -S-, -SO- -SO2-. -SO2N (R 6 ) -N (R 6 ) SO 
2-. ~0-> -N (R 6 ) -N (R 6 ) CO-, -CON (R 6 ) -C (=0) - 

0-, -O-C (=0) -Ztt-CO- ; r 6 «tK^, tt&£*iTv>-c& j:v>7;v*;k 

j:v>Afn7'J-* ; R 5 Ji-g&£:ftT^T& J:v>7';-*-, Mft3*i/cv»-cfc ivws?- 

-^Xi±a^$tirv»T<> iv^fnf^f */!✓) T?^s#t**, 4 fcttg** 

^A^f>jI#iS;K.se&£ ; 

R 1 * fix *^4 7tlia&£PA^ibji#iS*tSg&£ ; 

— A 1 — 1±> -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) -C (-Y) = 
C (— R A ) -C (-R 3 ) =N-, -C (-Y) =C (— R A ) -C (=X) — N (-R 4 
) -x -C (-Y) =C (— R A ) -N = C (-R 4 ) -C (-Y) =C (— R A ) - 
C (-R 3 ) -C (-R 4 ) -C (-Y) =C (— R A ) -0-C (-R 4 ) -C ( 
-Y) =C (— R A ) -C (-R 3 ) -0-, -C (-Y) = C (— R A ) -0-, ttzit 
-C (-Y) =C (— R A ) -C (=X) -0- 

Yli-OH, -SHX»±-NH 2 ; 

r a »±, -c (=z) r 7 z\±wmm^rxawntBL^- ; R 7 im&m&AfrhmiR 

2tlZ>m.&&) , -NH0H, — N = NR 10 R 10 li^, 7->/K 7 

***** 7'J-«liAfn7'J-^) % -NHSO2R 12 R 12 »i7;l/*;K 
7>;-/K 7 7*+;K Kn^r->XI±7$y) , -PO .(OH) 2, -PO (OH) ' ( 
R 13 ) (5£<K R 13 fi7;v*;K 7'J-W7 7;^^) , 4fc«*: 
Kb 2] 




c*i±«jft»»A*?>ajR**L*tt«af4fcttse: -z 1 -z 2 -z 3 -r 5 -c^$ 

»$*tTV»T<> «fcV>7/l<*;K gjft$tlTV>Tfe iV>7A'3=f'>, 7*3^->7*Jf^ 
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•f-:*7>l'3r.>K ADT^t^ A07A'3^->, AD7;i'3 + ->7)l/^JK y^ny^f 

\,y^ - buy, 7vK, 7 3 3>y\ yr~*JS^ isTJ, 4v*yTJ, tfcUfY^ g 
&£ft/rv>-C&.i:v>#/i/,K^;K gm$tLtv>-cfe iv***'/*** J'TA'+A', g&£ 

> r^^n^n^— ck?^/, ^e;v*>jy. *x*y, ^7^3, gi& 
$*tTv>T{>.fcv>T';-;K g&$*rrv»-cfc iv^fnyj-K g&$*tTv>Tfc J; 
v^rnf/f?;v, g&$*LTV>T& J:v»r?/i'*>K gj&£ tit" v>T & iv^fnT? 

l^$iit^ti«l:v>7 l J-W + ->x g&£*tTv>r & iv^fn7'J 
*~>, g&$ttT^-C*> iV^fDfOfl't^A g&$;ft.TV>Tk iv»7'J- 

g«£*l-TV>Tfc iV^-f D7'J l^§nTV^TU^77^A't 

gi&$*tTv>-Cfc iv>Afn77)i'*W*, g&£*vcv>-c*> J: v> y >J - Ji" * * 
->T;i'^r;i'> H$ntv»tt iv^Afn7'J-;i't^->7Ji'^^ g&£*tTv>T& J: 
v>TU -A^^T-n^K g&$*l-Cv>-Cfc ±v>Afn7'J-;Vft7)^;K g&$*L 
tv^UvvJ-^x^-K gik£:h.-cv*-ck iv^-rDTU -jpxjv*- jk g 

*-;k g&£*LTv>T& £ v*ta-*;v*A'5K^A'7A'*;k gi&£ftTv>-t & iv^V 
-A'j&A/jK— a*7A/*An r;v^Jt-^;v^-;v*^r->> -^A-y r^e-r A-^v&tfg&s 

fc/fU (1) —A 1 — /5 s , -C (-Y) =C (— R A ) -C (-R 3 ) = C (-R 4 ) -X 
2>£^£-J±, R A J±g& # A-/ n*^^ (2) -A 1 -^, -C (-Y) =C (- 
R A ) -C (-R 3 ) =C (-R 4 ) -X$>Z>1§,&\±, R 1 * (iTlcmt-* *) , (3) — A 1 — 
-C (-Y) =C (— R A ) -N = C (-R 4 ) -T-&&^-g-l±. R A lifK*;w^ 
-f ;i/tr}±£v* 0 (1) JsXZT (2) Og&TjA-z^'f ;KCi3V»TJ±> NilT-K, -L-A 
3 (Lt±#^> 4 £{±**v-P*Lg&£*tTv*T*> X < AfniiWftLtv^Uv^ 
, 7^+l'>, r;V"5--V>, y^n7)^l/^ 7A'*A->-y 07^* I'V, y^nr 
^^r^T^^l^^^ L< liT^^JV (y^n7H*) 7A-* > i tzlt- 0 (C = 0) 
- &L<I±-C (=0) 0- ; A 3 {±g&$ftTV>T&«fcv»7';-^t£t±g&$;ft-CV> 
tUv>Afnt^^^) -e^$^^-5Si5J:O f -R ,,l (R"t±7fc^, g&SttTV^Tfc X v> 

7^*^, i^f±gm&*vcv^Tt i^7i-;K-*4) xmztizm&mmzm&Lx 

£»K 4fc{± "-Rm" £ "-L-A 3 " t±K&1-£NI^£-&Kfc^Tg&£*t-CV* 
-Ci i^/sxn^Sr^i-s 0 ] T-^Sft&'fb'S-^, WnK?-^, -g-ftiboSiiLt 

tt* $ *l & n <b <d mum® o 

[W#5C2] 

-ft* (II) : 
1^3] 




[3*<K B 2 J±-C (R 2 ' ) = 4fcl±-N = ; 

R 1 IFR 2 ' * : -Z 1 -Z 2 -Z 3 -R s (5*^ Z 1 . Z 2 , Z 3 i5«!:y f R s {± 

w^si tmnm) XTtzttzm, W5\am ; 

-A 2 -<±, -C (-Y) =C (— R B ) -C (-R 24 ) =C (-R 25 ) -C (-Y) 
= C (— R B ) -C (-R 24 ) =N-. -C (-Y) =C (— R B ) -C (=X) -N <- 
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R 25 ) -C (-Y) =C (— R B ) -N = C (-R 25 ) -C (-Y) =C (— R B 
) -C (-R 24 ) -C (-R 25 ) -C (-Y) =C (— R B ) -O-C (-R 25 ) - 
, -C (-Y) =C ( — R B ) -C (-R 24 ) -0-. -C (-Y) =C (— R B ) -O- 
, 2£(±-C (-Y) =C (— R B ) -C (=X) -0- 

R B <±> -C ( = 0) R 26 (:£«K R^litKn + v, 7^3^rv, TA^/K g&$;fx 
Tv^-cfc iv^y-JK tfc(±g&$tiTV>-cfc iv>Arnf^ ^;i/^#v') , -CON 
(R 8 ) (R 9 ) (sW. R 8 i5J:U f R 9 {i'e-tt^^LT7lcm. 7^*^, 75MW 
»±T->;V) , -NHOH, -N = NR 10 (5£#. R 10 li>jc3t. 7fr*fr, 7y^ 75^ 

7'J-WAfn7'J-^) > -NHSO2R 12 (a*:*, R ,J lt7^,T'J 
-;K 77^^, Kn^f->XtiT5 y) , -PO (OH) 2, -PO (OH) (R 13 

) (5$«K R 13 f±7^+;u, 7'J-W77;v*jv) > tfcJisS: 
Hb4] 




(5$*, cssh±»*jhi fcHifcil) xmzixz>&; 

R 24 i5j:^R 25 0-yj{±, 

*;l/**^r->, — N (R 14 ) (R 15 ) (:£*. R^^i^R^ti-e^-T^aitTTKS; T 
y^D7^JK - (CHz) 1-3 OR 16 (5S<K R 16 f±7fcS^ 7***, 7'/^ 
XttT'J-*) > -C ( = 0) R 17 (3*:+. R"tt**, KKn + 'z, g&$*LTV>T& 
iv»7;vn + -A E&£*fCV»T«> .£v»7;i/*;K Anr***, X»±1lJfc$*L"Cv»T4 
iv>7'J-^ g&£*L-cv>-c& iv>Afn7'J -/K gJRSivc^Tfc iv^?^*^ 
» i»$tLT^TUv^fn77M^ £fc»±g#l$:MTV>T*>«J:v*75 y) , -C 
(=S) R 17 (5S<p> R 17 ii1Sfietra^) > tL<ii-S0 2 R 21 (*<K R 21 f±r;v 

*;K3ltefi&$*LTV>T& iV^T5 y) Sf^fiR 14 fcR 15 f±— ^{w^oT«^$tLTV^T 

^ j * 7 5 v j m i> l < i± r 1 4 1 r 1 5 (* -* iz % k> x mm-t * mmm* t # k sai*j k 
, gmisi^s tempts xv/itzimmm.tt^Lx^xiiX <. mwa*ftx^xi> n 

^tllAfDt'f^;^MtS) , - (CH 2 ) 0-3 OR 18 R ls l±*m, Tfr 

Ti/A'XttTV-*') , - (CH 2 ) 1-3CONHR 19 (S ( P> R 19 »i;jc.i^ 7** 
;K 7->;uX<±7';-^) ^ -SO3R 20 (jS'K R 20 li7;v+)Hlit Kn + y) % - 
SO2R 21 (ft*. R 21 l±7;w*;K5Uia&£ft-Cv*T<i>«t:v»7S /) , -PO (OH) 2 
, -PO (OH) (R 22 ) R^iT***) , ^n7***, - (CH2) 1-3C 

OR 23 Oft*, R^liT^Z-fritzitWmZtiX^XliX^TV-JV) , 

- (CH 2 ) 0-3 CNx -R 41 -COOR 42 (R 41 »i7;i'7--;P, R 42 li7lc^4 7^Ji7;i'+ 

*) . - (ch 2 ) 1-3 r 40 (R i0 teW&ztix^xi> iv»7';-;vt tzitm&ztix^x 
*> J: v^-f 07 'J -;v) , fiifc$*i.Tv>-c<> £^71) -;i'£fclitt8!$:ft.Tv*Tfc iv»A 
fn7'J-;K 

fc£U (1) -A 1 -**, -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -X' 
&2>®<&li., R^ig&^w^^T-tifc^ (2) -A 1 -^, -C (-Y) =C (- 
R A ) -C (-R 3 ) =C (-R 4 ) -X$>&®&IU R 1 ' 1} , (3) — A 1 — 

-C (-Y) =C (— R A ) -N = C (-R 4 ) R A l±ife*;i//^ 
-r/PTttav*. (1) (2) /u-rrt-f ;i/Kijv»TM\ N/I^-K, -l-a 

3 (LJii)M§£-, £fc»i-?-;h.-r;h.ai&£;h.Tv>-c& £ <Afo®WftLt^TU^ 
x 7JU^rlx> N T;P-5 r -l'>. •/?n7^V>, 7W->?n7WV>, ->^n7 
;v+ji'7WU>tl<il7^+;i' (v^n7^+;v) 7;u^ri'>f tzlt-o (C = 0) 

- >bL<te-C (=0) O- I A 3 t±g&$*LTV>T*> J:v»7'J-.»'*fc»±mfcSfiTV» 

fflaE# 2003-3075174 
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T&iv^^EHM^v) -cjF$*L£&i3J;t^*-R ,, ' (R'to&ft^ g&£*iTv>-cfc 
7;i'*/K £7t»±e&£*vcv>T*> X^y x. — )VX-$>Z>) X7F%ti% : &ffW\ , B%KM$kLX 
£»K $£J± "-Rm" i: "-L-A 3 " iiBft-TSNK^ fc-f&K&oTTg&Sft-CV* 
«tv^xa^«r^1-^ 0 ] T-^Sft&fl^tk WDKr;?, %tib<r>$m±. 

(ill) : 
Ht5] 



Y 




Y, R B , R\ ^itfR 2 ' <iW*3H2 &Pltt«t; R 27 33 «fc tfR 28 ^-^*, * 
;V***->, -N (R 14 ) (R 15 ) (5^ R^^i^R^fi^^ttSfiaiLT?^, 

'>?D7m - (CH 2 ) i-sOR 16 R I6 Wt**, 7;v*jk 7->;i/X 

147'; -A') , -C (=0) R 17 (5^ R 17 <±7K^. tKD + -A «fe3*t-CV»Tfe X 

fjft$tLtv^Uv^fn77;v^;K i fc{±g&£*i-cv>-c& X^7 5 /) ■> -C ( 

= s) r 17 r 17 imm±m*m , t l<j±-so 2 r 21 r 21 i±7;v* 

;i^3lttfiJft$*i.Tv^-c<> £v*T5 /) itz\±R u t R 1S iX&mZtiX^X *> 

iv>f*75yyi«> t < <i:R 14 i:R l5 J4-^(C^o-CS^-r*^^i:*^^(^ 

^a^rn-^^^^^^-r^) , - (CH 2 ) 0-3 OR 18 R 18 J±7fcff, Tfr* 

/K 7'>;VXf±T';-;v) , - (CH 2 ) 1-3CONHR 19 R 19 li*?^ 7*** 

, 7->;wXfi7»;-^) ^ -SO3R 20 R^U^/MrAOttti: Kn*«» , -S 

0 2 R 21 (5£<K R 21 »±7^^r;l'Xt±fi^$ttTV»T^ iV>T5 y) , -PO (OH) 2, 
-P0 (OH) (R 22 ) (^*, R^HT***) , ad7^K - (CH 2 ) 1-3CO 
r 23 (j*;*, R 23 {i7;i/^r;u*^i±fi^$nTv»T*> «tv^7';-;w) , 
- (CH 2 ) 0-3CN, -R 41 -COOR 42 (R 4 Mi7;l"Jr-^, R 42 It^mttziiT fr* 
)\>) „ - (CH2) 1-3R 40 (R 40 ttfi&£*vCv>Tk<i:v»7V-;vtfc(±g&$ftTV>-C 

[»**4] 

(I V-l) : 
Ufc6] 



Y 




(*«t», y. r\ R 1 ^ r 2 , isxtfRtimx-mi tm&M) XTFZtizm&mi&WLco 

{iiIE#2 003-3075174 



#02 003-270863 



^-v : 



5/ 



( I V — 2 ) 
Kb 7] 



Y 




R 2 FY 



i4 



OV-2) 



(5S;*K X, Y, R\ R 1 , R\ ^itfR^ilf^l fcHXIfc) 

(V) : 



M«K Y> R*> R 1 , £«ttfR 2 {±if!*3U fcRitil ; R 29 »\ a****, -N (R 1 
4 ) (R 15 ) (jS*. R 14 ££r/R 15 li^*t^©&L-C;4t^ 7***. -^D7M 
>K - (CH 2 ) i-aOR 16 R 16 <±7K«, T/U#^ 7->«l±7'J-^) , -c 

(=0) R 17 (5£*, R 17 J±tK«, tKn#-A 7;V3^y, 7;u*;w aotj^^, 
Xiifi&SftTv^T*) •fcv^V-;!') > -C (=S) R 17 (sS^K R 17 t±mrlBi:^I^) 
, ^Kli-SOaR 21 (5W> R 21 {±r;v^;vXl±e^$^Tv^-ct iv»75 /) 4fc 
J±R 14 R ls (i-iif K&o-CH&StL-C^Tfc «fcv^*7 5 vV*fc L< l±R 14 t R 15 «i 

ch 2 ) o-sOR 18 (a**, R 18 {i7K^, t;v*;k 7v;io 7 j±7V-*) , - (ch 2 ) i 

-3 C ONHR 19 (:£*> R 19 {±*?S§. 7**;K 7v«li7'J-;v) , -SO3R 20 ( 
R 20 l±7^^^Xfi^ Kn + -» % -SO2R 21 R 21 ii7^*;K5Uifi& 
§ti-Cv^Tfc <tv»T5y) , -PO (OH) 2 , -PO (OH) (R 22 ) R 22 l± 

r^^^v) ^ />u7M;k - (ch 2 ) 1-3COR 23 R 23 ttT)u*)i>* tzimm 

^flX^XtX^TV-)^) , - (CH2) 0-3CN. -R 41 -COOR 42 (R 41 (4T;V^ 
-;K R* 2 ii*mifzl*T)\<*)V) % - (CH2) 1-3R 40 (R 40 f±g&$fttv>-C*>J:v> 
TV-;i/f Ttfig^SttTV^T*) iv^T-nrU-^V) ^ flX^X i> X V>7 U - 

$'tz&W&2fcx^xi> j:v^7-nT';-;w] -e^stv&it^s 1 fsa^-fk^, 7 

[«t*«7] 

(vi): 

[ft 9] 



[lb 8] 



Y 




R 2 R 29 



Y 




R 2 R 28 
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(VII) 

(viii) • 
Hfci U 



(VIII) 

-»* (ix) : 

[All 21 



B 1 





-*5* (X) '• 
Y 




ft^, ^ D ^ v7> ffiiE^2 0 0 3-3 0 7 b i 
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m^m 1 2 ] 

R 3 *fcliR***, */njf*SOU±-N (R 14 ) (R 1S ) <S;«K R 14 45iU r R ls Ji-€-tt-P 
tt®S:L-c*.^ 7;v*;K 7y^«> t < «4- S 0 2 R 21 R 21 <47 ;w^;vx<4® 

[Ht*« 13] 

R 3 ffcl4R 4 #, — N (R 14 ) (R 15 ) (5t«t>, R ,4 *J:trR"tt**t^*afta:LT7lC* 
„ 7/l^;K 7y)HL<l±-S0 2 R 21 (5£4\ R 21 liT^flOllittftSft-C^T *> 

I»#ai4] 

A : 

I-ffcl 4] 



Y 




(5*+, RMi^c : — z 1 — z 2 — z 3 — R s z\ z\ z 3 to*v t R 5 &m#&i £ 
mmm) -e^Sft**; R 2 t4*3g; R 29 t4, *Ht, ^ny>, mt&Ztix\,*xi> 4v>7 
B&SftTv>T& iv>7^3+->, A-^-^-^x W7rt-fW 

*v\ 7;v*;i'^:*% 7M/i'Xfl'*-A', fi&$*iTv>-cfc iv^;i/7 t*^ ;K fi& 

£*LTV>Tfc iV^^-A- ; fi&£*ft:v>T& £V>7M-^, fi&£*LTV*-C 4 V> 
#;i"-tf*->, r/i'a^i'fc/M*— /K B&$*i.t:v>T& iv^Mt-f ;k 7 
v;vt7tfigm$ttr^Tfe<tv^7;v^;v ; R k a^. : -c (=0) — R 7 R 7 i4 
tKo^-A B&£*vtv*t& 4v»7;i'3*v\ B&S*fCV>T4> i^7 5 fi&S*t 
TV>TtJ:v>7A'*^t 7t{±fim$ttTV»T^)iv^'ro-9-^ ; Y<4t: Kd* 

mim 1 5 ] 

r!(± % ,>M3y>T-B&$*iTv>T*> 4v^>-^;v ; R 2 l±7KfSt; R 29 (4, Tfcfif, 
, m&2ftx^xi> iv>7?y, fi&$;h.Tv>T<> iv^7;v-?--^ ; fi&Stvc^Tfc 4 
v»7;w*— ;K B&Sfttrv'Tfc 4v>7'J-jk #;i/>K3rv, 7/i'3*v':*;i"K—;K fi 
&$*ltv*t<> 4v>#/i//^e4 > ;r a j±s::-c (=0) — R 7 (sS'K r 7 {±^ko 

^y, B&£ftTv>-C& iv>7*3#i' 1 NR 8 R 9 (R 8 £ 4 tfR 9 tt-tfi-PfMBtf: LTtK 
fi&$ft-Cv>-C(> 4v>7>i'*;K B&£*tTv>T<f> J: v^7;i/3^->f tzl*m.&ZtiX 
v>tUv>75/) ) ife{ifi^$ti.Tv>T^J:v^-ra-9--f ; Ytik Kn* 

->-C*-5W*^l 4fB«<0'fk^, f©7nK7"^, %1Xb<D%m±.ft®Z1\Z>1&3U± 

1 6 1 

R 1 14, /Nny>fB^$tLrv>T^> iv^'/yjv ; R*ii>&ff; R 29 »4, t}c^ 

v>7;v*-;K #;i/***v> 7^n + y*;i/#-^ W&ZtiX^xi> 4 v»#/w<*>f ;i/ 
, ;R A »4S::-C (=0) -R 7 R'litKn*'/, B&$*tTv>-c& 4 v^r* 

3*->, NR 8 R 9 (R 8 {4tK^, R 9 <4, tMI, 7;l/3^->-Cfim$^TV»-C{> 4v^7^^ 
7tl47;v*;vt l fi&$*LTv>Tt>4v>TS ■>) ) £fc»4g&S*t-Cv>-C& iv^fn 
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[W*« 1 7 ] 

RMi. /Nn^>^e&$ftTv*Tk £v^>v;v ; R 2 «i*it ; RM±5*; : -C ( = 0) 
-R 7 (5$pK R 7 litKn*->, * b*~>> -XH2(CH2 0CH3)CH3> -NH 2 . -NHCH2CH2OCH3, 
-NHOCH3, -NHN(CH3) 2 , -(CHaJsOCHs, -OtCfchOCfo, -0CH(CH3)CH20CH3. m&Z*iX^X 

{it Kn*v ; R 29 »imTic^$tt^v^-f tt^o* : 
[ft 9 2] 








1 o 

HNyNAi' -C00H 

O H 



tfcitW&2tir\<*Xl> iv>75 y ($! : -NHSO^e, -NHCOMe. -NHS02NMe 2 . -NHSO2 iPr, 
-NHS02-Ph-4F, -NHSOaEt, -NHSOaBn, -NHSO2CH2CF3 , -NHSOzCHa^Me, -NHSO2CHCH2 iPr 
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^-v 5 : 9/ 



, -NHSOzCHCfcPh. 

-NHS&OfeCIfePlu -NHCOCHzCIfeOMe^ -NHCOPh, -NHCOEU -NHCO-c-Pi\ -NHCO-c-hex. -NHCO 
CfcCOzEt, -NHC0-2-^i-^, -NHCO-S-'f V W JK -NHCONMea. -NHCO2EU -NHCOCO 
aEt, -NHCOCHzCHzCOzMe, N-t?i"fS H, -NHC0C0NMe2. -NHCOCONH2. -NHCOzMe, -NHCO- 
2-fc?>J5^>, -NHC0-2-7 7>, -NHCO-3- h'J7 ;>-l-Me> -NHCOziPr, -NHCOzCHzCHa 
OMe) , 

m^tlX^X{>X^T^^=-)V (M : -CsCCH20Me> -CsCPh. -CsC-n-Pr> -C=CC02Me 
x -C=CCH 2 NHAc> -CsCCH2NHS02Me. -C=C-*s? n^>^;i/-(l-OH). -C=CCH 2 0H) 
B&£ftTV>T<{> J:v»*H//<*-f ;W (« : -CONHiPr, -CONHCtfeCMe. -CONH-N-*^* V 
A\ -CONHNHAc> -C0-(4-Me-fcf^7V>h -CONH- (2--f- T »/-*•)-. 

-C0NHCH 2 C0NMe 2 , -C0NH(CH 2 ) 3 0C0CF3> -CONEt 2 > -CO-^V* 'J /K -C0NHSO 2 Me. -CONMeSO 
2 Me, -CONHSOzPh) 

^ -CF3, -COMe, -SMe> -SOzMe, -OMe^ -OOfeCOzMe^ 
-OCHaCteOMe, -Cfb^Ofe, -CN, 4-t?^'Jv>K -Mfc. 
tK^> -NHS0 2 Me) 

imim is] 

rM±, ;MJ^>-eB£|$;ft-cv>Tfc iwxWA- ; R 2 t±*j£ ; RMisS : -C (=0) 
— R 7 R 7 »±* b*~>. -NHCH2CH2OCH3. -Ufa, -NHMCHah. -OCOfchOCHs, -OCH 

(CHsXaocHs, b&$*vcv>t*> iv»e^'; yji/t*->(tt»S : r-fc^JUfcii* 9 > 

Kn*v ; R 29 {± 

«lfcS*tTV»Tfc <fcv>75 S W : — NHCOMe, -NHS0 2 NMe 2 , -NHCOOfeCIfeOMe, -NHCOPh, - 
NHCOCHaCOzEt, -NHC0-2-^^-;V, -NHCfcEt, -NHC0CH 2 CH2C0 2 Me, -NHC0C0NMe2, -NHCOCO 
NH 2 , ) , 

m&Z1i-Cy<*Xi> £v»7>l'*-*' : -CsCCifeOMe, -CsCCH 2 NHAc, -C=CCH2NHS0 2 Me, 

-C=C-c-pen-(l-OH), -C=CCH 2 0H) 

-CH 2 CH=CH 2 , 4 - M * 'J 5> JK t »i Tfcfl) 

-e&£ff*«i 4B«ofl:#*, WDK?^, ^tLfcosakhn^sfisaatii-t 

[MM 1 9 ] 

5S; 



R B »i. -C (=0) R 26 (5£*, R 26 litKn*->, 7JV3 + y, rn^K 7;V3^ 

fD7'J-)K ££J±e&$*LTv>T& J: v>^7-n-iM ->) ££f±-CON (R 

8 ) (R 9 ) R*&£V t R 9 K*tl-?im±LX*m. 7 Sfcli7^3*"> 

) 

r'i±, : — z 2 — R s (5S«K z 2 lig&$*t-cv>-c*> iv>r^^r^> ; R 5 (±g&$*t 



[<t9 31 



OH 
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^— 10/ 



R 28 ti, *JWt>v, -N (R 14 ) (R 15 ) R 14 i5«ty f R 15 li-?-*t-P*ia3LUT 
/left, 7^*>K y^7W*, - (CHz) 1-3OR 16 (5$;*, R 16 t±7k^ 7**/!/ 

% 7f*xttrv-*) , -c (=0) r 17 R 17 t±7K^, tFD^j/, em^tt 

•CV»rfe J:v^7;V3^^ iSJfe§tfCV>-C*» 1V»7*'+^ ^DTM'K Xfifi&Stt 

) , -C (=S) R 17 (*«K R 17 l±^IBi:ra^) , t t<»±-S0 2 R 21 <5t«t\ R 2 
1 {±7;v*;K5U±fi&$*lTV>-C*> £v>7 5 /) 3fcl4R 14 t R^li-SCi-stB^? 
HX^X iv»f-*T 5 vV&fc L < «±R 14 i: R 15 fi-^tc^oTR^i-^>M^?-t* 
tcSjtflK. ****** tf/4fcli»K***LTv»-c«> J <. fi&SftT 

v»Tt iv^itAfnt-f ^feBA-ft) > - (CHa) 0-3OR 18 R 18 l±* 
TAtZ-ft's 7->^X»±7U , - (CH2) 1-3CONHR 19 (:£*> R 19 »i#.3t 
, 7**;K 7v;WZ*±7«;-;V) , -SO3R 20 (i*<K R 20 t±7;V**OUifc Kn* 

-» , -SO2R 21 R 21 (±7;i-^;i'XJ±«^$nTv>-c'J) i^7?y) , -po 

(OH) 2, -PO (OH) (R 22 ) (5*<K R 32 {±7***) . ^B7***, - (G 

H2) 1-3COR 23 (3;*, R 23 »±7;v^^t7c(ifim$^-cv>Ti iv^ 1 ) -;v) > 
- (CH2) mCN, -R 41 -COOR 42 (R 41 (i7A'*--/K R 42 l±**t fcli7** 
)V) (CH 2 ) 1-3R 40 (R 4 °{±BSI$^Tv^TfeJ:v^T'J-;vt^l±S^$tL-Cv»T 
U^Afa7>;-;v) > s&$trcv*-c*> 4v>t/1">--;k e&£tL-r:v*T& 4v*y;v 

[MM 2 0] 

r b (±> _ c (=0 ) R 26 R26tit Knt->, 7^n + ->, 7;i/*;K 7rua* 

->7;i/*;K ->^o7;v/^;k i^liSJ^^^rv^tri ±v»^f cum ? ;v**v) 
R^i, ^ : -z 2 -r 5 (*>K z 2 i4^^v ; R 5 {±^n^>-e®m$*L-cv>T*> 
7x^)1') T*^$tL^£ ; 

R 28 l±, — N (R 14 ) (R 15 ) R 14 45 4tfR 15 »4**t^Sld£LT 

tKSI, 7**** ->?D7m, - (CH2) 1-3OR 13 (5^ R 16 »43ft^, Tiu** 
, 7->*XJ47'J-*) , -C (=0) R 17 R 17 »4*^, tKn^>, 

rv>-c*> iv»7;i/n*->, EftStLfwcfc iv»7/i/*/K />n7i^;v, 3ZJ4e&$;ft 
TvCfc 4v>7'J -/K t^iiTv^U^fnT 1 ;-^ a&$*L-cv>T*> £ v>7 
9;l/3f>W tJISftT^TtiViAfD??^^ £ ;fcH:fiSI$*lTV»T<> iv>7 5 ;/ 
) , -C (=S) R 17 (5$»K R 17 «t5l3i:ra^) > &L<f4-S0 2 R 21 (*«t>. R 2 
MiT^^^Xfifi^^tfCV^T^ iv^75 y) f fcf4R 14 t R 15 l4-*ftc&oTfi&S 
ftWfcJ:v»f*7?^*i L < t4R 14 1 R»J±-iBfU*o-CB»-f saKRT-fc* 

^tU^SfAfafO^^tS) , - (CHa) 0-3OR 18 R 18 J±7K 
T/M'/K 7^X»T';-*) , - (CH2) 1-3CONHR 19 (S:fx R 19 «7K.* 
; 7**/K T->;iOUi7';-*) > -SO3R 20 (£*> R 20 J47;v*;iOU4fc Kb* 
v) , -SO2R 21 R 21 {±r;v*;i'Xi±g&$*iTv>-T:<b iv»7 5 /) . -PO 

(OH) 2, -PO (OH) (R 22 ) R 22 l±7;V*;l') > />n7***, - (c 

H2) 1-3COR 23 (5£*, R 23 teTfi<*n'itzim%!:2frr^xi>i^T , )~fr) > 

- (CH2) 0-3CN, -R 41 -COOR 42 (R 41 l47;l^-;K R 42 £(47** 
p) % - (CH2) 1-3R 40 (R 40 l4g&$*LTV>Ti4v>7V-;V**:f4gm$ftTv>-C 
^^07';-*) ^ fi&£*i-cv*-c*> iv>7;^-JK g&$tLTV>-C&«}:v>7^ 
*-;W e&SftT^-ck i^r 1 ; -jHfclifft?itT^U^fn7'J -/K X 

[»*^2 1] 

tliiE#2 003-3075174 
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[lb 9 4] 



OH 




(ni-i) 



r b j±, -c (=0) r 26 (5$^ R 26 «ifcKn*~> % T^n^vtfcJiB&Sft-cv^T 
rM±, 5£:-ch 2 -r 5 R 5 {i^ny>-ee&£*t-cv*-ck iv>7*i*) 

[W*3|2 2] 

r b {±> _ c ( =0 ) r 26 (^;4> % R 26 tifc Kn*v, 7^=i*->£ fcli«ft$*tTv»-c 
R J ii, S:-CH 2 -R 5 (S:*, R 5 f±;Nny>-?g&$*fCv>-cfc iv>7jc~;v) 
r 28 ttJaTfca** ii& ^-rtifr<D& ; 



miE# 2003-3075174 
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Ht9 51 



H o n 



O^N~^OH 
H 



H O O 



o 

6 



H 



b 



H H 



o H 0 0 A n\ 0 " 
H O 

H o HI 0 ^N~ N ^ 

HNy-^A^ -cooh 
°I1IS2 3] 

r b^ _ c (=0) R 26 r 26 {±t;V3^^> W** 2 2 IMWtffe-fr* 

°[1$S2 4] 
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: 13/ 



6] 

[It#«2 7] 

2 8 ] 
[Bf*JB 2 9 ] 

°[1M3 0] 

3 1] 

i-~23 tifrfcf&Mott&wo&mo 

3 4] 

mTO^X-^§tL, ffrfr* (G-I) tit^m (G-II) k*m^ff^T-CR/£«$-fr*-i: 
^Jftmtt-*, fate® (III-l-B) <Dwmm a 

6] 



(OK 

CUL 




ox 1 



CHO + 

(G-I) it (G-II) Y 1 




(IIM-B) 



n i± 0 ~ 3 <oig§£ ; 

x 1 it^.m t 7 i y - ;H4>jcm&otfc»g ; 

Tfciv^rn-^^v^v-STttt-N (R 8 ) (R 9 ) R 8 * XVR'liZti* 

YMiTMtx Anyy> *;i/^v> 7^3^v^;vjK-;v. g^$^trv>T & J:v^*;w 
,<c*/r;w _ N (rU) ( R i5) Ru^it^R^fi-e^-PixML-CTK^ r;w 

*;k v-*D7;v*;v, - (CH 2 ) 1-3 OR 16 R 16 *±tM^ 7**/K t->;vx 

(17 ij-;v) x -C (=0) R 17 (sS'K R 17 t±7K^ tP^-X tt&$*vCV>T<f><t 

It$titv>tUv^fn77JK)K * fctJg&$*LTv>-C*>£v>y S ^) ^ -C ( 
= S) R 17 R 17 \mUtmHM) . iL<li-S0 2 R 21 (5*^ R 21 <iT;v* 

t * r S ? / S i> L < »± R 1 4 1 R 1 5 tt-® K =5: o T * MJK^ i: * K^I*3 , 

iUIEtf 2003-3075174 



2 0 0 3-2 7 0 8 6 3 ^ ■ 



%%\fz- ^s^~»xi%zi> - (CH>> '- sC0 



o 
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^-v I 1/ 



[0 0 0 1] _ 
[0 0 0 2] 

■W;V*<7)&^T?fc, 1/ hn^-f ^XO-a-e*^ t b*#PP^"^'f*^ (Human Immu 
nodeficiency virus, »T H I V t B&1") tt, (Acquired immnode 

ficiency syndrome. KTx^Xfci&t) oHHfc4*ifc**»&*trv»*. ^Wx^X 

(DfemmtLxa. ztizx-ntzzmm^mmmmm (azt, 3TCf) t^r? 

4v^5—KB«MfcL"Ct±, Wx.^ 1. 3-y**v^'/*», 1. 3-Xn 
rtyv^-ym&tf*)* (#8*\S:i&i ~6) = 

Ht7^- 1 2) o 

*: 

Hbi5] 




5_^>$;;l/-7-T-t^;V-8-b Ka*->*y U >RZ?5-7 i-*-7-7**'A'-8-K 

e>*VTV>fc 0 ftM/'^t^^lotU, **??X (Skraup) RJS*«&ft 

ftMMttdRl] Balzarini, J. et ah. Proc. Natl. Acad. Sci. USA 1996, 93. p 
13152-13157. 

tBBE#2 003-3075174 



#112 003-270863 



5?: 2/ 



I*«fW s Xtt2] Chem. Pharm. Bull. 42(3) 560-569 (1994) 

[W^XMS] J. Med. Chem. 2000, 43, 1533-1540 

[^MMtvfcflU] Organic Reactions, vol.7 p. 59 (1953) 

I^jtSU WO9 9/5 0 2 4 5 

[#W\SC$fc2] WO 99/62520 

[#Srj&tfc 3 ] WO 99/62897 

[WlMtmU J WO 99/62513 

l&fFlCWlS} WOO 0/3 9 0 8 6 

mW?XWl6] WOO 1/0 0 5 7 8 

[&Wf1CM7] WO 2 0 0 2/3 0 4 2 6 

MMM:iR8] WO 2002/30930 

[^19] WO2 0 0 2/3 0 9 3 1 

[#ir^tl§C 10] WO 2002/36734 

l^jttl 1] WO2 0 0 2/5 5 0 7 9 

[#fH\fc$i£ 12] WO 02/070486 

1 3 ] WO 0 2 / 0 4 4 4 4 
MHMfclRl 4 ] «Hfe?2 0 0 1 - 5 2 6 2 6 5 
[iff ftjtlR 1 5 ] 2002-505660 
ffi WtXU 16] WO 98/45269 
MMtvfcBU 7] US 3113135 
mWXmi 8] WO 02/0 70486 

[0 0 0 3] 



[0 0 0 4] 



tTto 

#iH I ftHTLV-l (Human T cell leukemia virus type 1 : hTiifflJfe6 

Ifoji^'f ;V^1M) I, #tF I V (Feline immunodeficiency virus : ^nx-fX^-ffl/ 
X) tfilSIV (Simian immunodeficiency virus : -fr/l/jc^ 4 fl'X) 

**&?\ mivm, 1r%b%^ x-fX*il|ft«)|WB*»fi«, CTx-tfi^XWig^ 

(arc) „ mim&ititv (pgl) , *#s>wbl *v~ffii&. mw&fo.'m 



Hki 6] 




>i'. 



(i) 
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s<-*J: 3/ 



(l) -JR* (I) : 

[ftl7] 

D*«K BMi-C (R 2 ) =ffc«-N=; 

CH (OH) -S-, -SO-, -SO2-, -SO2N (R 6 ) -N (R 6 ) SO 
2-, -0-, — N (R 6 ) -N (R 6 ) CO-, -CON (R 6 ) -C (=0) - 
0 _ x _o-C (=0) -Xli-CO- ; R 6 t±7K^> ii$titv>tiJ:^7;v*)V, 

±V»Afn7iJ-JV ; R 5 (±g&$*tTV»T *> J:v>7'J B&SftTv^fc iv^s Ti- 
ny ij_ ;V% t^tL-cv^U^->i'n7Ji'#;v, B&$*iTv*-C*> iv/^D7H 

*A*e>*R$*t*Bi*i*; 

r 1 ' tt, afc**;fct±B!M68A*feWRSii*B»*; 

— A 1 — 1±, -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) -C (-Y) = 
C (— R A ) -C (-R 3 ) -N-, -C (-Y) =C (— R A ) -C (=X) -N (-R 4 
) - % -C (-Y) =C ( — R A ) -N = C (-R 4 ) -C (-Y) =C (— R ) - 
C (-R 3 ) -C (-R 4 ) -C (-Y) =C (— R A ) -O-C (-R 4 ) -C ( 
-Y) =C (— R A ) -C (-R 3 ) -0-, -C (-Y) =C (— R A ) -0-, ifctt 
-C (-Y) =C (— R A ) -C (=X) -0- 

Y»±-OH, -SHXIi-NH 2 ; 

R A t±, -c (=z> r 7 z&mtBL^jumm*: R 7 imm&&Afrbm&. 

SftSBm*) , — NHOH, — N = N R 10 (3ft <K R 10 f**ft, 7**>K 7"»K 7 

TV-frW^TVTV-Ji') , -NHSO2R 12 R 12 {±7;i/*;K 
7 ,;_ ;K 7 7i^;K tKD + ->Xli75/) , -PO (OH) 2, -P0 (OH) ( 
R 13 ) (sft*, R^tiT^^K rU-JOtST****) , Sfctt*: 

Mb 1 8 ] 




(5*«K cn»M*»A*»&a*i$*i.*«»at*fett*: -z 1 -z 2 -z 3 -r 5 -c^$ 

*r*fi&& (:£*, Z\ Z\ Z 3 i3J:0 J R s J±fr|Bi:ra^) T 1 ~ 4 *trv> 

R 3 4>j:y f R 4 i±, **t-r*i4BdfcLT«tftaf»A*e.aw$*t**3ft«*fctt**; 

&£*l-cv>t<> j:v^t;v^^, B&StL-t^-cfc iv»7iV3^y, t^h^vt^^k 
i]>D, t Kn + -A V: Kn*->y;i<*/K Bft3*fCV*-cfc «fcv>7A"*-— /V, B&£ft 

WiE#2 003-3075174 
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^-v : 4/ 



•**7/H*/t', ^n7A'*Jl', AQ7;V3*^ AD7*3*f7**)l', */^7** 
shnv, 7vK, 7?*^, ^7-y/, ">7>\ 4Vi/TS. ^V#7K g 

7;i/*/n*;i"-K— ;v*^v> tK7-/V, ^;v*'J^, *A7-fia, fi& 

S*lt:v>t<> J:v»7U-ju, tfe$ltt^t 1 ()J:v>AfD7 , J-;K fK$Jttv>tU 

V^fnt-f fi&£*fCV»-Cfc.i:V*7?fl'*>K gJfe$ttTV>Tt iV>AfB79 

fr**, fi&£*trv>T<> J;v»7 , ;-/i'**v> g&£*t-cv>T<£> i^Ara7'J-^t 

ll^$tit^t i J>j:^Afn77^*;i'*+->, a&£*vtv*T*> i v*7 
yr^ifji/, g&$tLTv>T*>iv^xn7 , ;-;v**->7;v*;i<'> ej&$;h.-cv>-c& «t 

,j _;u?-;fr7;i/*;K fi&Sfi-CV^-Ck J:v^fn7 , J-*f*7«'**» g&£*L 
Tv»t*> <fcv*7>; -^.x^*— JK tK$tiTv^Uv>Afn7 , J-)i'X^*-JK g 
Jft$tLTV»-C% iv»79>l'*A'^A'*-^ gJftStt-CV^Tt iv>Afn75M^^ 
mMZttx^xis «tv^7;v*;v*jv^— ;u7;v#;v> BtfeS*t"C^"C& <fcv»7'J 



fc«U (1) -A 1 -**, -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -T? 

R A »ifH*^ ; E'f^'C*li^<, (2) -A 1 -**, -C (-Y) =C (- 
R A ) -C (-R 3 ) =C (-R 4 ) R 1 ' »±7K#-e*»)x (3) — A — 

^ -C (-Y) =C (-R A ) -N = C (-R 4 ) R A l±g«l*;W^ 

-f;vc-t±£v» 0 (l) (2) ©WWr*/*** Ji'Kisvi-ci*, NST-t:, -l-A 

T;v^l^>x 7>U$- — ->?n7^1/>, 7MiV->i'D7HV>', ->?°7 
il/^7^I/VH(li7M* ('✓^0 7*+*) 7;V^V>t^(±-0 (C = 0) 
- U<li-C (=0) O- ; A 3 <±fi^$ttTV^Tt .tv^u-^i^Jifi^^tt-cv^ 
T*> Jcvw^n** "C^$ita«i5J:r>*-R" (R m li7fc3t. tlSStitv^ *> <t v» 

fc»K Sfcl± "-Rra" "-L-A 3 " ttR«1-*NK^fc-*fcfcoTlt***LTV» 
J:v^fn^4r^i-4 0 ] -C^fta-ffc^*. WbK??/, *lxh<n%m±- 

( 2 ) -«ss: (id : 

Iftl9] 




D**, B 2 t±-c (R 2 ' ) -* fctt-N= ; 

R^JtfR 2 - 0-^Ji> -Z 1 -Z 2 -Z 3 -R 5 Z 1 . Z\ Z 3 *J:tFR 5 »± 

-A 2 -f±. -C (-Y) =C (— R B ) -C (-R 24 ) =C (-R 25 ) -C (-Y) 
= C (— R B ) -C (-R 24 ) =N-, -C (-Y) =C (-R B ) -C (=X) -N (- 

miE# 2003-3075174 
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5/ 



R 2S) _ % _ C (-Y) =C (— R B ) -N = C (-R 25 ) -> -C (-Y) =C (-R B 
) - C (-R 24 ) ~C (-R 25 ) -C (-Y) =C (-R B ) -O-C (-R 25 ) - 
% _ c (_ Y ) = C (— R B ) -C (-R 24 ) -0-, -C (-Y) =C (-R B ) -O- 
% itzit-C (-Y) =C (-R B ) -C (=X) -0- 

R B <i % -C (=0) R 26 (^4 J > R 26 l±tKn4y, Tfr^*^. 7^*;K Slfe^tv 
X^Xi> X^T 'J -/K * jtiig^^tt-CV^-Ct iv^fnf'f tfrt*?/) , -CON 
(R 8 ) (R 9 ) (:£*, RtteXXfRSltZtimttl+LLXfrm. TA^/K 77J^^X 
JiTf*) , -NHOH, — N = NR 10 R 10 tt*** 7**;K 7-»K 7 5^ 

7 ij-;i/X(±/\xnT'; x -NHSO2R 12 R 12 {±7;u*;K TU 

-;K 7?^*/K tKD + ->Xli75/) > -PO (OH) 2 > -PO (OH) (R 13 
) (5$;*, R 13 li7^*;K TV-A'XHTJfr**') , itz\*&: 

Ut2 0] 




R 24 *5«t0 ? R 25 O-^«x 

— N (R 14 ) (R 15 ) (5£*> R li &£U t R l5 tt*1X?tm3:LX*.m. T 
^D7)^*, - (CH2) 1-3 OR 16 (:£*> R 16 J±7km, 7**>K 7~>* 
XtiT';-;v) , -C (=0) R 17 (iS'K R 17 ti*m> tKn^-A g&$*rrv>-C*> 

iv>7;v3+y, g&$;h/rv>T& iv^i^K ^t^k xi±gi&$ti-cv>T<i> 
S&$*t-cv»Tk iv>Afn77^*^ £fc<ig&$*t-cv>-c*> iv»75 >0 , -C 

(=s) r 17 o*+> r 17 imiatmitm . u<ii-so 2 R 21 css^ r 2 m±t;v 

*;Hlif$i$Jitv^Uv»7?y) f^<±R 14 tR 15 (±-M^^oTgm$ttTV^T 

& «t ^ft7? l< j±r 14 t R^it-^K^^xmm-r^mw^t^zm^iz 

v^lt^fatO^Wt*) , - (CH 2 ) 0-3OR 18 (:£*. R l8 &*5^ 7* 
*;K Tv^XiiTU-JV) . - (CH 2 ) i-aCONHR 19 (5$*> R 19 t±7fc^ 7** 

;K 7->;uX5iTU-;v) ^ -SO3R 20 (:£+, R 2 n±7;v^^x«±^ Kn*-» , - 
SO2R 21 (5£*> R 2 M±7;v*^XJ±g}&$*vcv>-c*><fcv>7S J) , -PO (OH) 2 
, -PO (OH) (R 22 ) (5£<K R 22 t±7;i'^^) , ^n7***, - (CH2) 1-3C 

OR 23 (5£*K R 23 »±7;i/^;vj^(±gm$ttTv^T*>«tv^T';-;v) ^ 

- (CH2) 0-3CN, -R 41 -COOR 42 (R 41 (i7^-;K R 42 f±7tc«t tzl±T)l<* 
)V) , - (CH2) i- 3 R 40 (R 40 (ig^$tt-CV>-C{>J:v^7'J-^t^{±g^$ttTV^T 
Uv^fn7')-Jl') , g&Sft-C^-Cfc X^TV-frt fcl±g&£ftTV*-Cfc.fcV^ 

fc/fU (1) -A 1 -**, -C (-Y) =C (— R ) -C (-R 3 ) =C (-R 4 ) — C 
R A J±g^*;w^-f;VT*«i^<^ (2) —A 1 '—**, -C (-Y) =C (- 
R A) _ c (_ R 3) =c ( _ R 4) — c-ab^^fi, R 1 ' liTj^re* 0 , (3) — A 1 — 
^ _ c (_ Y ) =C (— R A ) -N = C (-R 4 ) -^S^fi, R A l±g3^*;W^ 
^Oi/t?f±£v> 0 (l) (2) <og^*;w^^;vtcisv>T{±. NS^C, -L-A 

3 (L $7tf±-?-^'rngSI$tt-Cv»T^>«J: <^xnM ; F7i 5 ^tT^-cfc iv> 
7;v-*p>, 7)\,tr-vv^ ->^n7^^V^ 7^**/?o7Ji'*V'>, ->*nr 
M;v7^i/>iL<ii7J^;i' (-/?o7M*) r^wf fcf±-0 (C = 0) 

- &L<«i-C (=0) 0- ; A 3 {ig&£*i-Cv>-Cfc iv^T'J -fritz\iW&2K>t^ 
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(3) HR* (HI) ■ 
Hb2 1] 




T^/Jl/lLi±TV-^) . -SOsR ,^.2 * a v n7 5 ;) -P0 (OH) 2> - 

;.i wr.-'gr^xMS^**:;;^: - .-cor 

PO (OH) (R ) 5^I^ZJ r4l j:v»TU-*') > 

- CHa) o-sCN. -V SS^Urv.rlt^T'J-**^*** 1 ^ 
^\ - (CHa) !-3R 40 C?"*^*^^?i2l4fctt«***t-CV»-Cttv^ 




R 2 



(iv-i) 

R 3 



(5) -tt* (iv- 2) : 
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^-v : 7/ 



Mb 2 3] 



Y 




(j*** X, Y, R\ R\ R 2 , iJi^RSiJiEl fcH**) -C^$*t£±i21iS«0 

(6) -tt* (v) : 

[ffc2 4] 



Y 




[a*, y. r a . r 1 , fe±iTR a tt±iai tmm ; r 29 <*> -n (r 14 

, - (CHi) 1-3 OR 16 R 16 t±*ii, t;w^;k tv;vx»±tu , -c ( 

= 0) R 17 (sS*, R 17 l±*9^ KKn*'/, 7^3*y, 7^*;K ^n7^^, X 
Ht«fc$*fCV»-CfeJ:v»7'J-A') > -C (=S) R 17 R 17 ti^l£i: , 

&L<{i-S0 2 R 21 (5$*, R 21 <±7;V*;i0lfig&£;ftTv>-C*><):v>7 5y) 
R 14 i:R 15 t±-i&K&oTg&$;h.TV>T*> iv»f*7 5 <?>r£fc L< fiR 14 i: R 15 (4- 

i^LX^Xi> X <. «**fcv>-ct J:v»^Mff^n*'f ^^/*«jt-f«) . - (C 
Hz) 0-3 OR 18 R"tt*«, 7 J'**, 7*/*Xtt7V-*) , - (CH 2 ) 1-3 

CONHR 19 R I9 tt**, 7***, 7v;HI±7'J-^) > -SO3R 20 (* 

H>, R 20 ltT^^^Xti^ Kn* 4 /) , -SO2R 21 (5£fK R 21 {±T^*;K£{±fi&£ 
;h,TV»-Ct<tV>75y) , -P0 (OH) 1, -P0 (OH) (R 22 ) R 22 l±7 

, ^o7^K - (CH2) 1-3 COR 23 R 23 tt7^*^* 

*iTv»rt J:v»7V-A') , - (CHj) 0.3CN, -R 41 -COOR 42 (R 41 \*Tn>*r- 
/K R* 2 lt*.%tt:it7)1>*)\>) . ~ (CHa) 1-3R 40 (R 40 lig&$*LTV>T*> *^7 
'J-;V£fc{ig&£^Tv»Tfc£vwN-rn7 , ;-;t') > «fc3HTV»-c* «fc v>7 >J -*4 
fcl*Wfc**L-cv»T* iv^-f n7'J-^] t»^$*L*±El|B<lO'(b'ft-», W/oK 

(7) -ft* (VI): 
[ft 2 5] 



Y 




Y, R A , R 1 , *i0 t R 2 li±fil fcW**; R"*J:0 r R"tt±E3fcn*« 
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(8) -81:5*; (VII) : 
Hb2 6] 



Y 




(*(K Y, R\ R\ R 2 , SJtfR'ULtEl tm&m) -e&2tii±mi1BMt>{t& 

(9) -ft* (VIII) : 
Kfc2 7) 



Y 




Y. R\ R 1 , R 2 , i3.fctfR 3 Ji-tf51 T?*£*t*±iB 1 !B«*><t<& 

(io) -ft* (ix) : 

Ift2 8] 




R 2 



(**. Y, R\ R*> *«tO f R 2 (±±El -e*$it*±Elffi*Ofll#*, 
(ii) -ft* (x) : 

Kb 2 9] 



Y 




X, Y, R\ R 1 , ^iy f R 2 »±±|Bl fcHAtt) ^^ttiiEiSSftoft-fr 

(12) R 3 *fc<iR 4 **, */i>#*SOU±-N (R 14 ) (R 15 ) (*«f, R 14 **^ 
li \t**i?*J®&.\.Xim. T***, 7^nE>L<li-S0 2 R 21 (*<K R 2 M±r;i/ 
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^-v : 9/ 



(13) R 3 ttzliRH\ -N (R 14 ) (R 15 ) R 14 *5«tlKR 15 (±-etL-etM(a 

SLt:**, 7**/K 7v;vfcL<i±-so 2 R 21 R 21 (±7;i-*;wXf±g&£ 
* jWC* £*b-cv>-c*>£ v^ifA t- n -9- ^ frifc&i- &) T»* * ±IB 1 B1R w-ffc* 

(14) sS:: 

[^3 0] 



Y 




(5*«K rM±s::-z 1 -z 2 -z 3 -r 5 z 1 , z\ z 3 45J:r/R 5 J±±fBi tm. 
mm) R 2 (i7K^; R 29 «u '^^a l^ntv^ruv^? 

y;v*;v^*. t**^**-^ »S»iTv»TtJ:v»A*7 7 j e'f*, g&$ 
*t-cv>-cfc *v»7*"i r -*' ; g&£*tTv>-c<> J:v»7/i'*-/K fJg§tLtv»tU^r 
7*3**'*>Me-A', g&S ntv»t t i ;w<-=e ^ ;k 7v 
;v47tiie^$^-cv^-c^<tv>r;u^^ ; R A «±^:: -c (=0) — R 7 R 7 \tt 

Kn*v, g&$*LTV>-C«> iv>7J^^->, g»$*VT:v>T *> J: v*7 ^ / , g&£*iT 
v>Tt J:v»T***4fctt«tfcS*t-CV»T* ***** ; Ylifc Kn=t-> 

(1 5) RMi. /M3$»>T****fCV»Tfc J^'OVA' ; R 2 »±tK#; R' 9 ^ 

Ii3itTv>tiiv'*^^;K ;R A ii3;:-C (=0) -R 7 (3:^ R 7 
litKD^i', «lfcS*fCV»-Cfc iv»7^a^">, NR 8 R 9 (R»*J:trR 9 »i-e-*t<Cft4a 

t$^tv>TUv>7?y) ) 4fc»i«*3*t'CV»-Cfc iv^^o-fr* ^fl'*** ! Yli 

(l 6) r 1 (±, a n y> jit v^t u > ^ ^ ; r 2 {±tK^; r- 9 i±> 7ftm> 
,N 0 y^ g&Sft-cv^rfc «tv^75 A gm$^tv>ri i:v>r;v7-;v ; g^^ttr 
v^Tiiv^7;v^-;v, a****, 7;wn^v*;v?K-;w, gm$*iTv>T*> <fcv>#;i/ 
/<*>f/K ;R A fi5$;:-C (=0) -R 7 R 7 «iK K»*^ g&£*trv*T 6 

«tv>7;W3*->, NR 8 R 9 (R 8 *±*S^ R 9 ^ 7*3**/-e»S*iTV»Tfcl 
v>7;v*;v4 fc^A^veg&Sfr-cv^Tfc iv»75 /) ) 4 fc«±g&$ftTv*-cfc «k 

(1 7) RMi, /\ny>f lft§ftTv»Tt iv^v^ ; R 2 li*.^ ; R A <i5S : -C 
(=0) -R 7 R'liKKn^-/, ^ -0CH2(CH20CH3)CH3. -Nfc, -NHCH2C 

H2OCH3, -NHOCH3, -NHN(CH3) 2 , -(OfehOCHs. -OtCfchOCHa . -0CH(CHs)CH20Clb. 
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^-v: 10/ 



H 



O 

I 

HN. 



at9 7] 



I H I 



H O 



H 



o 



O 



H 1 do o<Vy° 

H O 



°Vv 

HNyO^' -C00H 

£fcfifi&$*L-CV>T*> iV»T$y (^:-NHS02Mes -NHCOMex -NHSOaNMe: , -NHS&iPr, 
-NHS02-Ph-4F, -NHS&Et, -NHSO2B11. -NHSO2CH2CF3, -NHSO2CH2CO2MC -NHSO2CHCH2 iPr 
, -NHS02CHCH 2 Ph, 

-NHSfcOfeOfePlu -NHCOCfcCfcOMe, -NHCOPh, -NHC0EU -NHCO-c-Pr, -NHCO-c-hex, -NHC0 
OfeCOzEt, _NHC0-2-^i-;>> -NHC0-5-'f V*^/V JK -NHC0NMe 2 , -NHCO2EU -NHC0C0 
2 EU -NHCOCftOfeOkMe, N--9-*WS K, -NHC0C0NMe 2 , -NHCOCONH^ -NHCXfcMe. -NHC0- 
2-pyrimidine> -NHC0-2-7 7>, -NHC0-3- b U T V- ;V-1-Me. -NHC&iPr. -NHCO2CH2CH2 
OMe) , 

gm$ftTV>Tfc iv>7J^-;u : -CsCOfcOMe, -C=CPh, -CsC-n-Pr, -C^CCOaMe 
, -CsCCteNHAeu -C=CCH 2 NHS0 2 Me, -C^C-v * n ^ > ^ ;Ml-0HK -C^CCfcOH) 

miE# 2003-3075174 



Hfcm 2003-270863 



^-v : 11/ 



fi&S*t-CV»-C& iv^JW^^ (0U : -CONHiPr, -CONHCHaCIfcOMe, -CONH-N-^V* 'J 
;K -CONHNHAc, -C0-(4-Me-t°^7> ? >)> -CONH- (2-^ 7 "/— ;U) > 

-CONHCHaCONMea, -CONHCCfkhOCOCFa, -C0NEt 2 , -CO-*^* V A>, -CONHSfcMe, -CONMeSO 
2 Me, -CONHSChPh) 

, -CF 3 , -COMe, -SMe, -S0 2 Me. -OMe> -OCfoCftsMe, 
-OCH2 CH 2 OMe, -CH2 CH=CH2 , -CN, 4 - tf^ U v ;V , -NH2> 
*.^> -NHSOaMe) 

(1 8) RM±, /Nn^>t?g^$tLTv^-C^J:v^>^;v ; R 2 {i?k3t ; R A J±:£ : -C 
(=0) -R 7 (5*+, R 7 t±* b*v, -NHCH2CH2OCH3, -NH 2 > -NHN(CH3) 2> -0(CIfe)sOC 

Ha. -0CH(CH3)CH20CH3, fi3ft$*frv»-c<> i^tf^'J i?;i/**->(fi6S : r-fe^A'f fc 
; Ylit: Kn^y ; R 29 {± 

g&$*LTV»-C& iv>75 y (0! 1 -NHCOMe, -NHSOuNMeu -NHCOC&OfcOMe, -NHCOPh, -N 
HCOCfcOfcEU -NHC0-2-^^-;V, -NHCO2EU -NHCOCfcafeafclfe. -NHC0C0NMe2, -NHCOCON 
to, ) > 

g&£*LTV*Tk — (m : -CsCOfeOMe, -C=CCH 2 NHAc, -C=CCHi!NHS0 2 Me. 

-C=C-c-pen-(l-OH). -C^COfcOH) 

-CH2 ch=ch 2 . 4 - ^ v ->* ;v , £ f± am) 
(19) 

[<t9 8] 



OH 




(m-i) 



(5*;<K 

R B t±, -C (=0) R 26 (5$4U R 26 litKo^y, 7)V3 + a 7^**, 7^3 + 

f07'J-^ S7tfie^$ttTV»Tt i^AfntO^ + v') t7t»±-C0N (R 
8 ) (R 9 ) (sfc*. R 8 ££tfR 9 J±-Ht-rft&£LT7kfg, T^^;K ffct±T^3^V 
) 

rM±, 5£ : -z 2 -r 5 Oft*, z 2 t±gm$tL-cv>rfe x^t^^u> ; R 5 nmmzti 

R 28 (±, *^^r«>, -N (R u ) (R 15 ) (5S«K R I4 **O f R"tt-€-*t^*l4tta:fC 

TfcSf, r***, '/i'BT***, - (CH 2 ) 1-3 OR 16 (3:*, R 16 ii7kS?> 

> T^XttT';-*') , ~C (=0) R 17 (ft*. R 17 lt*m> KFDt'A g&S*t 
T^-CUv^^a + v, g&$*tTv>-c& *v»7*#/K ^nr**;!', Xl±g&$*t 
•Cv^-C^iv^T';-^, g&$;ft"CV*T6 iv>Afn7'J ->K gi&S*iTV>T & J: V>7 
7;v*;k tfe§tLtv>tUv>AfD77;i'^;K £ fctig&StfCv^Tfc ii<>75 y 
) „ -C (=S) R 17 R 17 \mmtm^M) , «>LOi-S0 2 R 21 R 2 

Mi7**;i0 7 JiS&$fr-T:v>Tfc<fcv>73 /) £fcteR 14 i:R 15 J±-ffK&o-Cg&£ 
titv»ti J: v^*7 ? vV^fc L< liR 14 fc R l5 {i-MK&oT^1-£M3lfII^i:# 
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kswic* bm?-* x-v/ztzimnm^i^Lx^r i>£ <, m&ztix 

^Xi> X^&mm^TWJ ? frZT&fc-tZ) . - (CH 2 ) 0-3OR 18 (ft*. R 18 f±7k 
7;V*>K Tv^XliTV-^) , - (CH 2 ) 1-3CONHR 19 (£*> R 19 it*m 
. 7**/K 7vWI±7'J-^) > -SO3R 20 (S;<K R 20 li7;v^r^XJit Kn* 
-» s -SO2R 21 (:£*. R 21 liTfl'*^Xttgm$fr-CV>-C*> «fcv>7 5 /) „ -PO 
(OH) 2, -PO (OH) (R 22 ) R 22 »i7;v**) . ^B7***. - (C 

Ha) 1-3COR 23 (:£4U R 23 li7^*^£fcl±B&$:ftTV>-C& «fcv>7'J -;V) > 
- (CHj) 0-3CN, -R 41 -COOR 42 (R"I4T**--^ R 42 f±7K^t fctty**- 
;v) . - (CH 2 ) 1.3R 40 (R 40 {±a&£*t-cv>-c& iv>7';-/i't7tf±iSlft$*tTv>-c 
t±WAfn7'J-;V) , a&£*Ltv>-C*> < tv>T»'^->l', «»$*fCV»Tt iv»7A' 
*-JK S^^*fCv^-C*> iv^TU -*-ifclillfc$*i , rv»t4J:v»A'fn7'J-<') 

(2 0) R B I±. -C (=0) R 26 (5£4\ R 2, liU'D^A 7*3*f* 7/M?/K 

R i (J% ^ : _ Z 2_ R 5 (^4,^ z 2 it*ri>>> ; R 6 ii/Nn *fcv*-cfc iv> 

R 28 ti, #;vtf*v> — N (R 14 ) (R 15 ) (:£*, R"*J:crR 15 H**t'P*MBL£tT 
7**;K V?n7***, - (CH 2 ) i-30R 1{ R 16 l**3t. 7*** 

, 7->;vx»i7';-;W , -c (=0) R 17 R 17 I4**, UKn**A e&£*t 

TV^Uv^^n*^, a^StiTV^Tt J:v»7/MrJK AD7M^, Xt4B&$*T- 
•cv>-t& <fcv*7'J -;v, fi^$ttTv>T<> iv»Afn7 'J aJ&£ft-cv>-cfc £v*7 
7)v*n<^ e&$;ft-"cv>-c& J: ^7077^*, £fci±a&£fttrv>-r & <£ v>ts y 

) , -C (=S) R 17 (*>f. R 17 l*nitmtmi£M) , (>L<li-S0 2 R 21 R 2 
1 f±7;v*^X{±ei^^tL-Cv>-Ct J:v*7S /) ifc(±R u i:R 15 (±-SC^^tfj|$ 
*ltv»t«> J: w?-*r 5 5V** L< »±R 14 i: R^li-Sl^ioTlttJIfWi* 
KSSflfc, ttH?, trv»-C 4 X <. WSftt 

^tUv^SfAfnt^^;HMt-S) , - (CH 2 ) 0-3OR 18 R 18 »±tK 
ft, 7**;K 7>>^Xf±7U-^) . - (CH2) 1-3CONHR 19 R 19 «i7jcm 
, 7**;w 7->;uxt±7';-;v) , -SO3R 20 R"tt7/Hr>iOtttfc Kn* 

v) % -SO2R 21 R 2 M±7^^;vXf±fi^$^TV>-r4«tv>7? /) , -PO 

(OH) 2. -PO (OH) (R 22 ) R 22 «±7^^^) . '^7***, - (C 

H2) 1-3COR 23 (ft*. R 23 {±7;V^rJl/4^t±gm$tL-CV»T4 iV>7';-*) , 
- (CH2) 0-3CN, -R 41 -COOR 42 (R 4, ti7^y-^ R i2 l±*mZKte7fr* 
)V) , - (CH2) 1-3R 40 (R 40 t±g^$2 v fCV»T4 iv^U-^STtJia^^ttTV^T 
Uv^fD7')-)i') ^ «*$*i/cv»-cfcJ:v»7/i'*--/K e&£ftTv>-c& iv^r^ 
a»£*t-cv»-c<> iv>7«;-;wt fcj±a&$*rcv>Tfc iv»Afn7'j-^ -c 

(21) S;: 
HC9 9] 



OH 




(in-i) 



R B «\ -C (=0) R 26 (5S+> R 2, »ifcKn*->, T^3^v4^f±a^$^TV^T 

fflfE# 2003-3075174 



WS2 0 0 3-2 7 0 8 6 3 '■> : 13/ 

R ( B 2 tt 2) _ c (=0) r« W. R"»«-"*'>- t*=.*v«*MM»«<« 



ffifE#2 0 0 3-3 0 7 5 1 7 
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s<-v: 14/ 



liti 0 ol 



H 



HN^-O^ -cooh 



o o cT-n-^ 



o 



o^n4- oh "Vy 0 ^ Tin 



H 6 



I 

TP* 



(2 3) r b #, -c (=o) R 26 (5*«K r 26 i±t;v3^tv) -e**, ±f£2 2SBt&?> 

(2 4) ±151-2 SOVirttfrfcJMHftOfl:**, *©"/nK?y*\ **ifc«>»*± 

(2 5) 0«lfl#^-C* ; 5>-tIB2 4 fB^EH&J^o 

(2 6) JtIB 2 4UB«O0M1**. 

(2 7) H I V*>^?-*BMHW"?**-kC2 4 *IE*OE*<a**o 

(28) 8tHIVS!It?*4±fl2 4*E«OlS*a««fo 

(2 9) i^XXlii* XH^^^O^**^*******!"?**- 11 * 22 4IB5ROE 
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15/ 



c?tf iroJtcallu asm (g-i) (g-ii) k«ww*n?ie* 

ft^® (III-l-B) <D«6#ifc« 

Hfc i o i ] 

ox 1 ox 1 

( GM) y 1 (G " H> Y ' (IU-1-B) 



Qti^nyv ; 

n tt 0 - 3 <^$C ; 

l"tT*Kn>^ 7*3*X 7**;K 7*3**7***, ^"^i^®* 

■CU^tntOA't*'>*fcl*-N (R ) (R ) R *> ±t>R 

ftStofcLT**, 7***, 4fctt7*3*V) J »***LTV»Tfc *v»** 

;j*tv;?£* - (ch, * .or» <**. »■•«*«. xj™** 

! t'/WJ-*) . - (CH 2 ) 1-3 C ONHR R ' c 

0 2 R 21 <*K R» 1 l47**)UXtt«»*^»TtiV»7^) . -P0 (OH) a, 
-PO (OH) (R 22 ) R 22 <±7***) , /N37***> - (CHi) i-sCO 

(C^O . 3CN -i»-COOR» (R*M±7*^K R*»tt****»*T** 

*CS5) , "(S ) n« B F ; R 26 *<7*n*-> ; Y 1 ***^ aD^A 

ffilE#2 003-3075174 



^2 0 0 3-2 7 0 8 6 3 > ^ 

jnu*S7x^:v^ — ***** 



*te, jftTic^i--ft* (IV- 3) 
[ft 3 1] 
Y 

(IV-3) 




^d, v y Z 1 Z 2 Z 3 , R*S«ttfR 5 t± (1) iU^H 



[0 0 0 6] 



H-R 5 , *: -CH (OH) ~? % *'<Tn -R»" * : -O-R* * : — N H — R 5 
, ^:-NHCO-R 5 > * : " C 2s N V- r H.-R 5 *--CH-CH-CHi- 

-c (=0) -R 5 > *:-co-R , ; *\ _C * H * 2 -r* 5S--so-ch 2 -r 

R»,*:-CH (OH) - 5 CH i- R ^ n ^ N ; S "S 2 -R s k -NHS02-CH3 

, i: -cohh-ch.-^ *:-C r <-o> : o-cH.-_R' i *--? Rl c ^ 

O) -CH2-R 5 , *• -CO-CHi K , ^- V 1 5 _ch = CH- 

: ; c Sr c "r c c H H ^r s R o;f R rST:cS:?H-so*NH-R'. *•. 

SO-R 5 xS.-CH-CH bua ^_ r „_ 0 _ R5 _CH = CH-NH 

c ^c*-c(-o) -0-R-- *: -c ^-«-o T c (JO) -« . *■ _c 

CH2 1 ffiSE#2 0 0 3-3 0 7 5 1 7 4 



mm 0 0 3-2 7 0 8 6 3 ^ V ' W 



.:-CH (OH) -CH-CH-R- * ' 5 " ^ C J ^ s tSH-CH%"H S -- 
0- C H= C H- R^ ^ : " S Oa-CH-C H R ^_ . _ NR _ c 

r\ *:-»HSO,-CH-CH-R', * : 0 CH _ c C 0 H NH _cH = CH-R 5 

H-CH-R 1 , *>» HC °- C B H "- C ,V-0-C (=0) -CH = CH-R 5 , 

^:-CO-CH = CH-R 5 ^.-C3He B I. K _ CH2 _ R s^ . _ 

R«, 3t:-CH2-CH (OH) - CHg "V rH,-R» =£ • -CH 2 - S 0 2 NH 
CH 2 -S0-CH 2 -R 5 ^:-CH 2 -S0 2 -CH 2 R^*- 2 _ 0 _ CH2 _ R ^ 

- C H 2 - R 5 . * : - C H 2 -NHSO. " C H» *V * 1 c Hl _ R . , * : - C H. - 



-CH 2 -R%S.-^n2 •NrHrO-CH 2 -R 5 - 5S: *• -OHz- 

*:-ch,-nh-ch.-^*:-ch.-^ 

CONH-CH2-R 5 , s ^i" C " 2 " rn r H,- R 5 * : - C 2 H 4 - C H = C H 
c ( 5 =0) ^^/rf-cSV-R^^-.-CHf-cH (OH) -CH=C 

H^*:-CH.-S-CH-CH-R ,*.-f H, .nh-CH-CH-RV * 
?-CH 2 -NHS0 2 -CH 1 CH-R 5 ,^--CH3 0 C Ji s ^.._ CH 



CH 2 -NH-CH = ^-^^; rw,-C (=0) -0-CH = CH-R\ * : 
2 -CONH-CH = CH-R 5 . * . • -CH» C (_ O^ =cr _ r5 ^ ^ 

-CH.-O-C (=0) -C 5 H ; CH ^-CH-CH = CH-CH 2 -R 5 ^:-C 

:-ch=ch-c 2 H4-R 5 . ^;r c ^r c c H H _ CH -s-cH 2 -R 5 . *:-ca 

H = CH-CH (OH) -CH 2 -R^ ; c -CH-CH S 5 ^ _ ch = ch 
-SO.NH-CH.-R 5 ; *'-f c VfHH-CH>-R', *:-CH-CH-NHC 

S-CH.-R-. *: -«-": c c S"4: % 0 > ici-iw.-w 

»«iireivi. _ z ,_ R , zl- z ,, z ., jwr'ujiie (i) tn« 

10) z 2 a t T>v*v>x»i-o--e***!; 

1 2 ) R5 ,^^,U,v^r„^ 0 0 3 _3 0 7 5 1 7 4 
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13) R 5 a*§&£ttTv>-c*><}:v>->*n7**;w fH&SJtTv^*) £v>y? d?H 

14) R 5 7&<g&$*vtv>-c*> iw>?n7;^K g&£*vcv>T *> £ v>7 >; g 
jgg^W^i^fnT'J -;uX«ig&£*vO^&* v ^-r n,1 M ?*T* 

1 5) R 5 7&*g&£*vCV>-C*> tv»7'i-*f**^ 

16) Z l RtfZ s #JMS'fr , r:*»K Z 2 ^**^-?**), R 5 5&*g&$*vCv*T{> iv> 

17) Z^JMS-frXttT^^UVC**), z 3 a*JjMS£-e<Ji>>K Z-**g»**VCV»T* 
J;v>7;V*W, 7*^=V>, -s-Xtt-O-tNfciK R 5 lig&£ftTV>T*> 

T 'J -;K g&$ftTv>-c «t v>^r nr'J -*X(*g&$ *ltv»t & <£ v» v ?orM 

^ . -zi-z 2 -Z 3 -R 5 "C^$^*^»t Lv^*^i: LTf±, 7x-^, 2-7 
^ttJ7ii)K 3-7;Vtn7i^^ 4-7**n7ii*, 2-^DD7x-JK 
3-^DD7i^, 4 — ? n D7i-iK 2, 4-y7JVtn7x-^ 2, 6 - v7 
WD7xi^ 2, 5-77Wn7i-)K 3, 4-^7A'tn7x-JK 
jl,7ia)l/, 3-b'J7;i'*D^f;l/7i-^ 4-h , J7**n^f ^7i-*, 4- 
tKD^>7x-)V, 4-^*V7x^ 4-/n ; 67x-K 4-e7xi'JJK 
s<>iS)V % 2-7 jut-woi?^ 3 -7*:*-n^v-7jK 4 -7**n^> 5*;k 2 - 
?DD /^-», 4-^nn^?>v;i/ > 2, 4-^7;v^n^>-^ 

;K 2, 6 --77**D'<>y/K 2, 5 -*J7** n^>S*;K 3, 4-v*7**n^< 
3, 6-&y*'*V'«>y*'* 4-^fMV/>, 3-fV7>*n^f^ 
4 — h»J 7iU*n>^A"^W*, 4-KKD + MVi;^ 4->h^->^> 
v*, 4 -yn^>yJK 4-7x^H>y>, 2-7xi;HfK 2- (2-7 
^tD7x^;H .x*->K 2- (3-7**n7xi*) x?-*, 2- (4-7**n7 
j,- ;V) xf-JK 2- (2-^D07x-)V) 2- (3 ^BD7x- A/) 

)V 2 - (4-^D7x-)H X^* % 2- (2, 4 -77^D7 xX*) x.f-/K 
2- (2, 6->'7)^D7x-^) i^/K 2- (2, 5->'7WD7x^) 
;K 2- (3, 4-97**071 = *) X"f-/K 2- (4->f*7x-*) x-^;K 
2 _ (3 _ |. ij 7*tn^f*7x-*) x?-*, 2- (4-> l J7WD^f*7x- 
/p) 2- (4 -fc Kn + >7xiH') x-f-/K 2- (4-^^v7x-*) J. 

2 - (4-7n^7i = ;v) x-^*, 2- (4 - £7 xxy *) x?-;k ^v-lfv 
x;i/^=;v, 2-7**n^>-tf:'X**x*, 3 -7**n^>«>^/u*-*, 4- 
7 )U*v<>-Z>X)i'*~)i'^ 2-^nn^>-K>X**— *, 3 - * n n«-<>-l? >X* 
*;=.;K 4 -^nn^vm**^, 2, 4 --77**n^>"tf>.x;i/*.=.;K 2, 
6-v*7**n'<>-e>x**x;K 2, 5-9'7A'*n^>-«>^**-*, 3, 4- 
-;;7;^:^-^'<:/•t^>•;*.;^*x,>K 4 -* *-*^>*>^**-*, 3-b'J7;vto^f 
jwo-tf^;*.*^*, 4- h ';7**n^fM>*'/x**=*, 

>-tf >X**x;K 4-^ hilfV'O^/^)!'*-^ 4-7*a*^>-tf>^** = *> 
4 -7i^.;V^>'-li>X;V* = *, 7x;Ht, 2-7*tD7i-H*, 3-7* 
tD7i=m, 4-7*tD7x = m, 2-^DD7x-W, 3"^D7 
xx*^*, 4-^DD7x = W, 2, 4-/7*t07x-Jl'ft> 2, 6—77 
Wn7x=*ft, 2, 5-77**n7xi*ft, 3, 4-77MD7x=*f 
^ 4-^f;l,7x-*f*, 3-> , J7**B^f*'7*-*^ 4-bU7**n 
^V-*7*x*?-* % 4-fcKn*-/7xi*ft, 4-^h*->7xi*ft, 4-7* 
Dt7x-*f*, 4-t , 7x;'J*ft, 7xM'A 2-7WD7x;^->, 3- 
7W07x^y, 4-7Hn7xM->, 2-?DD7x^'A 3~^D7x 
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4-^DB7xM'A 2, 4-^)V*D7xy^A 2, 6-?7**0 7 
i^A 2, 5-^7HD7i;*-A 3, 4-^7**07*;**/, 4-*?-* 
7 X ;^/, 3-h'j7Ji'tD^f)i'7i/'^^ 4-h'j7A'tn^f;i'7i7+-A 
4 _ k |fa^7*;*'A 4-* b^7i/*'A 4-7'Dt7x;^A 4-7x 
^7x;*A ^V^K 2 -7/U*n^>°/'f ** 3-7*tnt*/ , /'f*', 4- 
7^*n^y/-f *„ 2-^aD'<>y'f A/. 3-i r nB'<> > /'f*, 
^f* % 2, 4-^7^0/^^ *, 2, 6-f7**n^>y-f*, 2, 5-^-7^ 
^D'OV-OK 3, 4-77^tn^>"/-<A', 4 -*•*•*"« >VM *, Z-Y')y)V 
*v m-)VOV-< ;K 4-F , J7^*n^fMV'/'fA', 4-tKn*M'/7'f^ 
% 4_^{ f^i/^vv"^ *> 4-7n*^>7-f)V, 4-7x-M>7-f)K 2 — f-x 
- 3-^i^;u, 7^7'JK 3 -79 ***"*» (2-^nDf*7xV-3-f 
;v) *^*, 3-tf3U^> (2-7^tDtf';-7>-3 

-4*) (2-7**0^^-5-^*) **■*, (5-7**nify 5>y 

-2-4*) p<^;^7i s Wbtt^ 0 

jflLOi, r i^-z l -Z 2 -Z 3 -R 5 -C^$*tSS-C^>>). iOifSt<l±Any 
>*Cfi&$*i/rv>-c<> J:v>^>-;>*, #K4 -7**n^>y*-c** 0 

[ft 3 2] 




(C33tt±IB (1) tH*«) -e^Sii***: LTJi, C fctf+aM^fc* 
itt*-C»tf*LTv»4fl*K?-C**^f-OT';-* (HTO (Tl) , (T2) ) 

l<. caubo»^t*-t-*« : f : K»*'r*-*«>* : f'^ «*•*-*-:*«> 

<D {T3) , (T4) ) Lvv 
[ft 3 3] 

K3 KD HZ) HD 

(H) (TSJ G3) 

t i - T4-e^$tisiB^^t*4S?^iit4-*^wiiJi? 

, jfc»S*?x BHRflt^ *»»jW*»f***. C^«rS^i-*fe^t LT»± 

. #gr£\ rmfrfrtfUlfbilft. ft*, C3»KB#««>*ft (2~5ffl<Z>8S 
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A,T?V>T i> * V* 5 ~ 8*0^ nT'J- **** U #*= 5 Xli 6 I©AfD TV- ^tf 1 
SfiLv», tf0-;v-2-^K 5^/-;v-4--r;K e 

% 1 3 4.f7y7y-^-2-^, l,2,4-f7v77-^-5-^K 1,2,4-f 7v7'/-)V 
-3-Vk U,4-t^ty7>/-)V-2-^, U^-t^t-^'Z-W-^, 1,2,4-* 

« if ft, * <^>MT- 1 st-mircm if ft -c v> * mmm=f--e * * ^ f ° r u - * w 

'JT'/-^*, fb5'/-JW5-'f)l', 5fr**'/-'*-2--f ***»/-A'-4-'f* 
, ^V^t/-JV-3-'f;K f-TV-;V-2-^;K f77-)M--fK 1,3,4-^TvTV 
l;V_2-<OK l,2,4-f7y7y-^-5-^K 1,2,4-f 7v'7 7-)V-3-^, 1,3,4-* 
^Wry-fr-M*. 1.2,4-***S>7'/-*'-5-'f l,2,4-*^t->'77-JM- 

-Ok ^vf7/-;v-3-f)K tf;->*>-2-^^, tfj^^>-3--f;v. e7^/-2->f^ 

tf >; 5 ^V-2--f JK 15 V 5 i>>-4-^/K 7?f > /-3-'f ;i^7& ? ^l7*<bft&o 

•g-e&ifft, R*1-*«Efr©»fc^***tfft* v ******' c *^ 

^-T&W.W W&ir Z> fldJOlIW^ t n ft? 1 ?* £ n r U - /l^SP t L < > « x If - 

-f5/«/-^-M^ h'J7y-;V-3-^> fl«77-W-'f^ *+-9-"/-^_2- 
VjK f77-W-^, l,3,4-f7y'77-^-2-'fK l,2,4-t7^7'/-«'-5-'f 
;W 1.2,4-t7f7'/-*-3-'f^ l,3,4-t*ti'7'/-M-'fA', 1.2,4-***S>T 
/_ ;i,_5_,f /k l. 2. 4-* +* ^ T ^-3-^ ^ V 5 v >-2-4 <b ft * . 

Cmmi?m-C$>i>^f-v7V-)Vt LX\t, ±12«>JM*fcl~4ffl«> 5-8 

(5~8H©##J***I» S.l>VXIi^5~8MO^#M^xng} (r%b 
ttiOtfK *3j:O f / /XliS^M^ ! &mrt^l~4i@^-ev^Tt ±^5-8l?)ff 
ft*!**) ^U^tay'J-Ji'iSttSo *te~r*Sf#*fc LTIi, 5HXI*6 

*s*w>-z-4*>. >-3-'f ;w **7»; >-2->ok **y; >-4-<>k * 

y g >-2--f ;k 7^v>-MK ^fv^/n-3-^, 7V 

7 - f , i;e;> _ 6 _ /f;l/> ^Vy->-7-'fK fc/w^Z-^-l-'f/K 7it^h'Ji ; >-M 

»tfft, B»i-*|ft*OJH ; ?-i:#»*-eiStfft"Cv»*ft*K ; f--C*4^-rnT'J-./u*nf 
2L<> fllxlf, ^^5/7-^*, /s>7**-9-V-;W2-'OW 
>-2->f;K ->V/ 'J >-3-4/K *^7'J>-2-4/K *^/'J>-4-^K *^'^-2- 
-f;K 7^9^>-l-'f *s * v*/"J>-i--OK 4 «J>-3->f;K 7V>-M^ 
% 71; /k 7«; v-8-4" ;k 7f'J -✓>-2-'f -/x u v >-4-f 7*r u *J> 

$t>KI±, tt-fr#t*i-*JR ; ?-»C»*+*-*«)H ; f-*'> »»i-4-^rO«^fc-*» 

^•cttifft, pg-r^ia^^J!f^t#^^'fft^ v ^^^-e*i}, 

, ^yX/f?^-^^ ^>V**-*V'-;t'-2-'OK ^r*V; >-2--f 7'J 
V-2--f 7V >-8-^ 7-r 'J i^V-2-^ ^;{i*#lf <bft<5 0 



WiE#2 003-3075174 



#M 2003-270863 



^-v : 21/ 



[<t3 4] 



K3 ,K3 .KvKJ 



2 ^*5rW -N (R 14 ) (R 15 ) «+, a"**™"***** 1 

am^L-ok* 7>v*;k -^dtji/^ - (ch 2 ) i- 3 or 16 r 16 i±*^ 

®&$*t-Cv>T*>J:v>7;V3*v> gm$*LTV>T*>J:v>7;Hr>K ^7*+K XI* 
v , 75y) % _ c ( =S ) R 17 R 17 »iWEJ:BI**> , feLOi-SOaR" ( 

R 21 ii7;v^^Xi±«»$^-c^-r*>iv-7 5 /) f £«±R 14 tR 15 \±-mK%i 

■tak$ *tTV>-C t .tv>** 7 5 S^Sfe L < liE 14 tR 15 li-fi:iotRitaif 

ft**?* ww**^/***^****^^,*.^* 

R i8, 4 « 7 ,v*;k 7->*OZ.J±7V-*) , - (CHj) 1-3 C ONH R R 

tHn*-» , -S0 2 R 21 R 21 i±7;v^;^±em$ttTv 1 -c*>J:v>7 5V) 

-P0 (OH) 2, -P0 (OH) (R 22 ) (S-f, R 22 ti7*^) , An7;K* 
I - (CH2) 1-3 COR 23 R 23 {±7;P^r^*^«®m$^TV^-C*>J:V>7';-^ 

- > (CH 2 ) 0 3CN> -R 4l -COOR 42 (R 4 M±7^^K R 42 1±*#4 fc»i7** 
;v) - (CH2) 1-3R 40 (R*°J±«**^"Cv»Tt J:v»TU-A'* fctt«»**t"CV»-C 

}n7'J-*t**.in:, **#+50U*-N (R 14 ) (R 15 ) «+, R 14 **^ 
'MJ-t^fiail-C**, 7***, 7->;vXt±-S0 2 R 21 C*<K R 2 M±7/I/^ . 

S?Kff*L<tt -N (R> 4 ) (R 15 ) «*, R^^R-liW^ilt 
*5 7**>K 7->HL<ft-S0 2 R 21 R»l±7***Xtt«feS*fCV* 

rr^*wj (±, ^gci~6lBoii:WXf±^^7^*v>^^ l *t, «x» 
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gc2~6^@Ol£^X«i^ ; K^7^^-V>^?r^:l*t. 7n^.n 
W^XI47-r~V>7$ ? W #SL<Ji, j^mSt2--3®^>Em4feOT^^-^> 

, xfA', n -7nfcf;K >fvyu^, n-7?-/K -fVTf*, sec-T^K te 

rt-7?-;K n-'O-f-^N -fV^^f^ if.jJ-'O^K tert-'O'^/K a-^^">*> ^ 
yv+VAs n-^7-f->K n-*?f->K n-y-->V\ n-f •>A'*i* l *tffeft4o fiFSL<tt 
, Jfcfcftl-- 6 7 n-rnt^K -fv^ntf 
;K n-7^;K ^V^f;K sec-7^;K tert-7?-;K n-"***-*, 'fyO*-*, * 

u/^-;k l-yf-^K 2-7*t 1 -/K 3-7x-/K l,3-/?Vi-K 3->-f-JV-2-7-r 

ii\ JK Z-t7f-^ 1-T>b«;^> 2-7^M>JK 9-7>MHV\ 

2-7xfyh'J^ 3-7it>F'JK 4-7xfVb'J^ 9-7xt>h'J^ 
) **l*i"*o »SKI±> 7x-Wttt7f^ (i-*7^/K 2-?-7^;v) 

ifi?^ mk^ *j«ty f /x(4M^HT-4r^t-i~4 

-K^^t & 4 5 - 8 *o*#i**&R*S ft*. |«ir*4ttMii:»^t 

*&-&3f#gi«8i&S3^4, KfSJg^ WW*, fc4UVX{4MftE?-£Sl*lKl~4 
^A,TV>T&4v>5~8M«0^#SI^ l-4*©5~8H«)3!r«IUIk*lt*U<»*« 
<r> 5 ~8lo*l : ^fnli:i^Ltv>| 1 , *OTtB4ff*©tt«K*l'fr#** 

X b £^&*&M-t *><> 

r^-rnTU-;vJ fcLT{4, 7 V )V WZ-ii, 2-7 'J >u, 3-7 V , ^J- 

, 3-tfn'j;v) , l-'f 3 >K 2-^5^V'J^> 4-^5/'/ 

, \>9*/*)* (01 A. I*. 1-1*9 VU/K a-W'/'J*, 4-kT9V;^) . b'JTV 
»J/U 1, 2, 4-b'J7 7-;wi->f;K 1, 2, 4- b 'J T'/U -^-'f ;K 1, 2. 

4_hi;T7-;V-4-^;V) . f h7'/'^ ($lxtfx 1-f h?/')^ 2-f b7/';^ 5 
_^ }. 9 </V *) % jj.^^.,/,;^ (flj^if, 2-**-9-V*'J;K 4-^^-9-7'; S-*** 

> ($ix.t4\ 3->fv >k 4-^f v*-9-y;/K Mvn 

7'J;V) . 2-^7 4-f7/'J*, 5-f7 , / , J*) . ^75> 

TV'JIK -fVfT/'J^ (0flxJi\ 3-fVf7V'J;K MVfT'/'J*, 5->fV^7 

v;;v) . tf'J^;v (0flx.i4\ 2-tf'J-7;K 3-t?';-7;w 4-^';^^) . vfu^v-^ ( 

% «>*/•? V* 2-^>y[b]7'J^ 3-^>V[b]-7»J;K 4-^>V[b] 

7 >; 5-^ y 7[b] 7 'J ;k 6-^ > V[b] 7 7-^< ^ 7[b] 7 , ^ > 7f-i- 
(«*.!*, 2-^>^/[b]fxi*, 3 _^>v'[b]^i-^x M>'/Wfis*, 5-^ 
>y[b]*XJi*, 6-^>7*[b]^-^-;V, 7-^>7[b]fxi*) , ^^X-f $ y*SV )V 
(^x.t4, MV'/^r/'^K 2-*>V4 5 yVVA' > 4-^VV-f 5^V'J;V. 5--^ 
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5-*/*^-^ &-*;*W-)\<) , f'sSV-fr 3-7 
>y 4-7>/ V 5-777 'J 6-^77 U 7-777 U =)K 8-~> 

, (W£i^ 2-**y;-/w 4-*:j-v';-/k 

6-+*y;~*, 7-***/V-As „ 2-*/y* 

* 3-*7y/K 4-^';^ 5-*^'^, 6-*7>;;k 7-*7U/k 8-*/y*) . 7? 

(Wx.lf> l--fV + >"J*, MV*/'J*, 4-^7*7 U/K 5-47*/ 'J JK 6-4*7 
ifyij^ 7-^V*y'J;K 8-4 7*7 . ^'J^ 7-r'J-7-^ (fl!lxff> 2-7V 
»;-7~/K 4-yf>;^^ 'J 7*-*) > 7*7j 

>hj-7-;k 7^';-7-;v 1-7* U Z-T* 3-7* 'J -7- 

4-7^';-7-;V, 9-7*'J7*-;V) , 47 KV* (0)x.tf> MfKV*, 2-47 K 
'J /K 3-4 7 K'J ;K 4-4 7 KU /K 5-4 7 K'J ;K 6-4 7 K'J 7-4 7 K'J „ 4 
74>K'J>K 7rt^-^ l-7it-7-K 2-7xty-^) Xi±7*7* 

7-7~;v («ittf, i-7x/f?y-;K Z-7xyf7f-*, 3-7*y^7-7-;v, 4- 

|--7*n7***J tt, Jfc*»3~l OOaHWajftft-ffc*****!*!., 7* 
n^ue^ ->?n7f^ S/^n^-^/K i^n^S'*, y^n^^f^, v*n 
^-^^^^tfibttSo JfiKli, j^»3 ~ 6 0«7*n7 /M?*** <K 

T-7^n7^^-;vJ fi. &1g&3~l OoStto^lMttSS^ftU «x 

/n7f^^) . ->^n^>r-;v (0!J;Ltf> 1-7* o^>x>-l-4 ;K 2-7* 
7-3,-1-4 3-->*n^y-r>--l-4 A-) , 3/*n^#-fe-/i> i-7*n^*-fe 
2-7*n^*-t>-l-4;K 3-7*0^**7-1-4*) . vi'OA/f^ 
l--7^n^7x-;v) ^ *s 9 (^iJxffs 1-7* * x-*) * 

*«*lffe*u*o 4tU. l-7*n^*-fe>-l-4;K 2-7* n^*-fc 7-1-4 ;K 3-7* n^s 

*-fc>-i-4;i"5&*iif£ Lv> 0 . , , , 

l_enu-;w 2-ifoi;-/u, i-ea'ji;-)K z-eny*-*, 3-en 

ij 5 ^7'J -;V> 2-4 5 *7'J -/K 4-4 5 **7>J -;K 1-4" 5 ~7- 

/U 2-4" 5 *V'J 7'~->K 4-4 5 *7'J -7->K 1-*1 % SV 3-tf9 7'J 4-fcf 

i-tf?7'j-7-/K 3-e7v;f-^ 4-tf?'/';y-JK ^'J^a 2 - 

fc^'J-7/K 3-tf^'J^K l-fc?^77*-;K 2-e^5v-K 2-^/1/* 

*»#»iti*aw:*J *»«Kt?**t^ j&a-e*.otu<, wt?*otu 

^Jfti-*J ^O^g^f- n-^4 ^ ;v t LT(± 5 * 7ct± 6 Mo^-x n-if 4 t 
<, t^7T?l»$fttv»t4iv>, Mill, [1, 2] f7vt'/l, 1--7**7K 
, -fVfT'/'Jfyi, l->'t^/K, tfn V 2 7 

Htli, WiLtf, > b^7, x^y, n-7n^y, >f V7*n#*->, n-7*h*v. 

> b^'7*;v**-^, i^v*^, n-7n*'*->*^*-K -fV7"n# 
^->*^x)l' ) ii-7h + ->»Wx)l', -fv7h*y*Mx*, tert-7*b^r"7*^ 
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re&s tt-c v.-c t * v»t * / J J4, « x izfr±tm^ * ^ **«*•*-* 

(Will, ^^^^^^iitr^n^Tti vi/^^ <«*■«* 
^*^/-OK *99J4&* ^Ir/JZZJ-.^ 7l t 3 *y7MW^ 

*-C*,**,4*«***^v. ffl|E#2 o o 3-3 0 7 5 1 7 4 
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*R 29 t LXftt LV> 0 
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Utl 0 2] 
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fiis*rCV>-C*>«fcv>7S/ (« : -NHS02Me> -NHCOMe. -NHS0 2 NMe 2 , -NHS02iPr, -NHS0 
2 -Ph-4F, -NHSfoEt. -NHSOzBn, -NHSO2CH2CF3, -NHSfoC&Cfolfe, -NHSO2CHCH2 iPr, -NHS 

-NHSO^feCfcPh, -NHCOC&CHaOMe, -NHCOPtu -NHCOEt, -NHC0-c-Pr> -NHCO-c-hex, -NHCO 
OfeCfcEt. -NHCD-2-*-*->K -NHC0-5-W y**'/'J >K -NHC0NMe 2 , -NHCtoBt, -NHC0C0 
2 Et -NHCOOfeOfeCOssMe, N-**W5 b% -NHC0C0NMe2, -NHC0C0N&, -NHOfcMe, -NHCO- 
2-e>;5v f >, -NHC0-2-7?>, -NHC0-3- f V 7 JWl-Me, -NHCfc iPr, -NHCO2CH2CH2 
OMe) 

?*vCV*Tfc J: v>* m : -CONHiPr, -CONHCtoCfcOMe, -C0NH-N-*;V* U 

tBlE^ 2003-3075174 
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™ ia u i/.*<9*;>) -C0NH-(2-^T^/-;V)> -CONHOfcCONMea, -CON 
iWS: ^iXV*^ 1 ?!^ -COMeSCM. -CONHSO.Ph) 

SS^"S?tSw^% :4BaM B , -NHSOaNM.. -NHCOCH2 CH2 OMe, -NHCOPh -N 
i£^«5J! 4HXMU -NHCOCHaObCOaMe. -NHC0C0NMe2. -NHCOCON 

SJc-pen-d-OH). -C-CCHsQH ) ;-CH 2 CH=CH 2 , -M**U>K ifcli ***** 



o 



**) , CONH2, CN, 7*a*v***-* ( VL i V-7x^)V) 
**W»0 , COOH, tft«^TUv»7x^ («. 4-F 7x-;w 

rr*****J * J* r7***J «5*^«» L * : 5t5J* 

wmmmm 

n^55 -^nn^K 2.2,2-h ********** 6 
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yM A WW f>*t£o 

rrA*A#A;K~Aj «\ -tie rrA*Aj 5 wijfeLfc*/i'#=***i*U fllx-tf 
„ 7*?-A, 7"ne*iK 7-f-VA^ ^v7f'))K aw; A. *y/twjA>, e/*n 

rrA*A# a#-a**5/J i±. ±15 rrA*A#A**-Aj **Bt*JB^t=ttJfcLfe 
***i*u t^ua**^, -fvrtvm 

^V'J A**->, -fy/ti/ijmv', tf/tn-f^*^, Mt/''f;i't#y, * 

rr^A+Aj i-3<io±e rr'j-Aj #B»Lfc-te |"ta*aj 

>^a, 2-t7f/i'>fjH!!) ****»ffcft.*. 

[AfD77M^J t±> l~3ffl<0±|E r^T-DT'J-^J tf*«fcL)fc.£IB r7A* 
A J *tt*U #I:7^*;vSIS^^W 1 ~ 4 OAf n 7 7 Lv> a fcfc 

>;.];MfJK f h77'JWf^ i^f/VWf^ 'fvWJWf^ f~T 

v;a^?-a, f-7->77'J;Mf;K ^vfT'/V^f^ try v'a^a, fcf'jy 

yX>77'J)l'^f/l', ^Vy***-^/ 1 ; A;**-A, A.**-A\ S'Vy'J — 

a, t*';a^a, -/f-'; $>-A-.*f-A, a.*?- a, 7it>h , J-7-^f 

A, 7* 'J y-^^fJK -f^K'JWf*, -fV'f'/KVWf*, 7 7t-7-*^f 

yi; ^i-f-;!/, V'J )Vxf)K h 'J77U Ax.?-A. ff5 V'J Ai^A, *** % / 
.]^xf;K ^v+t-/i;jl/xf/l/, f77^xf^ f 7v f 7 7 , J Ax.-f-A, -fyf- 
7 -/i)^xf)K ey^xfK e>; ^ciA-x^A. lf'J§-7xfl/XfK 7 5fx 
;i,xf^, fcf^^Ai^A, t+tyT'/'J^xf*, ^>77'J^xf;v, 
xx;vxf;K ^>X>f 5/7'J^xf ;K j;tV'/7'J**f *, '<>'7t+t7 , JA' 
x.-f-A. ^/^tVA'Xf-A', v>y v>xwi/x.^;K *t7'J/l'XfK ^/ijA-x-^A 
„ 7?7->'x^xfK ^7^7'J^xf^ 7'J^f;K 7f "J -7-^xffl/, #A 
/t*/y Jl/xfil/, 7it?'h , J-7-JVifK T^ijys/l/if-A', -f'/K'J^xf*, 
* V 4 > KV ;vxf;w 7 7tv'x)i/xf;Hii7i /fr^A-xfjUiiWIt^fti 

rry-A«**->J ^ rAfn7'j-^**->J , rr j , hfn 

*J > ^7075^*^*] , ^'J-A^v^A^rAj , r^f n7'J-JV*^ 

->7A*aJ ^ r7 U t** Ad . ^707^-^*7^+^ , TT'J- 
AXA*=.aJ , h-f0 7'J -AXA*x.Aj , r7?A*AXA*-Aj s.^ T^r 

07?***^**=*] «t»o rrv-Aj x r7?A*Aj . r^-rnru-Aj , r 

fe£*l--Cv>T& J:v*7A*Aj > rem#tLtv^Tfe<}:v^TA7--Aj , T«^$ttTV^ 

xi> iv^T'j-Aj , ra&$*L-cv>-r& iv>Afn7'j-H > ra&s*i.-cv*T*> * 

v>->?n7A*Aj , ra^$*t-Cv^Tfeiv»->^aTA'7--;l'J , ra&2ftTV>T <t> 
i^fnt>f ? Aj . rttm$*tTV»-C*> iv>77 A*Aj , rfi^^^TV^Tfe J:v> 
AfD75 A*Aj , ra^$ttTV»-Ct iV^T'J -A^"4r->J . ra&stfc^f «> i 

v^-fnr';-A**->j , ra&sft-cv>-cfc jv^v-at-^j * ra&£*vrv>-c 
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ftSWV'Ttiv^AfnT^J^^ftJ , ra& $ ft Tv^-C^iv^ 1 ; 
r;w^r;wj . rg&S*t-cv>-c<{> i^AfnTV-Wt'/T***] - raifc£ftTv> 

J , re^$*fCv^-r«>«I:v>7';-;v^^*-;vJ * re&£*vO^<> iv>AfD7'J 
-/l^/M*— AO > rS&£*i-Tv>T & * v»7 J**-****—*! , ra&$*LTv>-c 
& J: v^fD7 ^/u^/kX/Hfc— /Wj , ra^$iT-Tv»Tt J;v>7^3^v*;i/^ji;i/J 

, ra&sft-cv^-ck j;v^7;i/=r#vj > ra&sftt^f <> j:v»7*+— *j , ra& 
a&& -eti-pitB— xi±^£ & i - 4 ioHftiTfit^ttfi ! f«$ tt 

TV^U^o £ft5>OB&&li, ±J60«»lt»A^«!ftat»A-iar!r*«>a 

E&*O0!lt LTti. tfflxtf, EKa**/, »vr> (F, CK Br, I) , 

^v7*** (tfflxJ*. CF 3 , CH2CF3. OfeCCh*) . 7*** (^9x»^ >f-/K i.-f- . 
;K -fv^n^^ tert--7^;i/^) . 7*>r-* , 7;i/*-/v ($! 

b . 7^4" (flix-tf, 7 'J ^ 7*3*3'. 

fcfl, ;}?:=.*/ ^h+y*;Kf-)K .x mrv# tert-7* b * v# 

>^;P7S/\ ^f-;W75y. y^f;V75/f) , 7*s*T*S .7 
tf^T?;, ^>'/*f/l/75/*) , 79***7?^ (09x.f=^ ^Vy>7U, h 
iJf;V7?y) , Kn*J/7 5 , Ti?h\ TV-* (0flx-tf, 7*-**) , 7 
7^^;V (0Sx«f, . ->7/\ ^Vv7y\ 'fVS^^K f*v7tF, 

-fVf*v7th> ^fl^K 7 A"**?-* (0!l;ttf. , T***X* 

(tfJxtfx 7;v*;v#;ws*^ ;v (0Ox.tf> ;**-;v#;w^e>OK 
, a a^J?*^ f-tlj**** a^ x;v7-f ^.;v*75^ x tK7 

7vh\ *WK, 75->V, iTT-'JJ, •79*4 V*#*»f <bft& 

° R 6 ic^lt^) ntJft**t-CV»Tfc J:v>7 1 J-/l'J ^ n»*ftTV»Tiiv»A'fn7V 
-Ad. raJfe$*fCV>-C«> iV>y^07^*J , r«*S*tTV»-C<» iV»5/^0 7* 

^a^*^>4 1 "^ ! fc% ^ft-^ tKD*y, *;UsK^r->, ^uy> (F^ CI, Br, I) , ^°7 
)l/^r;v (f!x.lf, CFa, CH2CF3, CHaCCls^) , TK** mk.\t, >f 
V7ne^ tert-y^-J^) , T**=-As W*-K. , 7**-* 

x-^-;H , v'^n?^ (Wx.lJ, y?o7Dk» , ->?o7H-* 
y ^o7n^) % r;i/34rv Wx.«f> > 7n«y, '7*h*'> 

^) , r;u=J^->*^#-^ (^Jx.«f> > h^f^*-^^— /K i tert 
-7h*y*^f-^) > - hn, aiS$tt-CV^Tiiv>7$y (^Jx.tf, 7^^;V7 
5/ Wx-H. J*)l<T5.S, xf^7 5/ , ^f^75/f) , 7^75/ {MX. 
If, 7-fef-^75/> Ay/-f^7 5/f) , 75^7?; («Fflx.«?> ^^^^75 
h'Jf^75/) , tKn + y7?;f) , 7^K, 7 'J-* 7s = ^ 

X****%F) . T***X**~* (Wx-lX, ^9y7,*^=-*, 3-9 S ***-*) 
, &&2tlX*<*Xi> H^il*^^H *^ X*-77=£4*^ T'y* */l/5/K 7 
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> (#KF> CI, Br) , 7*3*-> L < . ^aifc. S>fi 

> ti)Vtf*V, ADy> (F, Cl> Br. I) . /\B7*** (flOx-lf. CFs> CH2CF3. CH2C 
Clj ^) > -r)\,*)i, {Mz-\$, ^fJK -^JK ^V7nif*, tert-7?-/H80 . TA«*- 
-*/ (flfl&tf. (fllx.tf. -x^-;v) , ^07*** 

{£. J.h*5<\ -fu^-^'y, 7}-*i/m . Tt'X* 9 '***—*' 

^h*y*;Wf-JK x^'>*W-M tert-r b^v*^**-^) . a&$*LT 
v>riJ:V'7^ 7^**7?/ ^^;VT?y. ^7 5A v> 

^^V7 5^f) > TVfrT^S (Witlf, 74WS>', 'O'/'f *7? . 7 

7'J-;i/ -7x.-)vm . 75 /Mf* "«>2>A'30 . ->7A ^ /u* 

75/. tK5VA 7^K> »WK, 7 5VA 77-^/WtLv\ 

& iv>Afn7 V -A/ J , ri»*iiTv»-C4J:vi5'^n7M*J . re&£*tTv>T 
Uv>->?D7;^-;i'J , rs&$*i-cv>-c*> iv^^n-g-^/uJ . ra&£iLTv> 

tv>t& iv»Af nt-< ^;i/^-^rvj ra&sft-tv-c & <t v^r'j > ra&s 

I^$ntv»tU^fn77;v*^t^vJ . rS^t^tL-Cv^Tt iv>77iv^^f 

W + ->7;v+)i'J , rfi^^^-cv^T^ iv^r-n7 , ;-;v^^v'7^^;vj . f"«J& 
S*tTV»-C* J:v»7 , ;-A"f-*7^*A'J . ra^^^TV^Ti iv>AfB7 , J-*ft 
7;i'*;i'J > ra^$ttTv»-c()i:v>7 , J -A-x^-Ad . ra3&S*trv>Tfc -£ vwv 

fD7'j-ww-^j . re&$*t-cv»-c*> iv>77^^**i^j xtf ra& 

$*LTV»T X V»A7B75^+WA'*-)I'J -C*S^f^ -?-<oai£3l?£ LTJi. ±!H 
K^£;ft.fca&ii04>-e*>. #K. tKB^A #A**v. fsxiffy (F. CI. Br. I 
) , 7M37A-*A CF3. CH2CF3. CH2CCI3*) . 7**^ (fllx-J*. 

xf;V, ^;7b^ n tert-7*-A-*) . 7**--* Wx.ll tf-A-) > 7A-*^A 

OW&lf. y?o^B/<i)V) , 7;i/3+"> («ittf» iKA 7a#*v 

. 7h^vf) . 7;V3^r->*^;K-;i' (15ix{l > h * 3" * ;wi*-A> iKy*M* 

^a. tert-y b^v*A**-;v^) ,ihD, am?tvcv^T(>«tv^7$ 7 (KlxlJ, 

7M^7 5y (flxlf,.^«'7 5A if*7 5A ^W?-'*) > TVfrT 
5/ (flilf, 7W75A ^^^75/*) . 79***7U ^ 
>-xA75y. h'JW5A^ . tKn**/7?y#) . 7vK. 7'J-fl' 

7xi^) . 7?W^ (0B£H ^>v';u^) , v7A y;v*^b. 7;H;vft 

7-t^;v^) . *^?W*A 11"** <{ XW75A ^K7vV 

. 75>h\ 7?^/. 77-y^WtLv 1 . 7A*A. «B7** 

;V N «nr/ (WKF, CU Br) > 7^3*<> Y*V) WSL<, 
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g&, -WMWfiL^o 

**mhmhh ( i ) »±> (id , (in) ^ (in- 1 ) (iv-i) > (iv-2) 

> (v) , (vi) , (vii) > (viii) , (ix) > (x) , (v) QiHtrtztf, #* 

L<{±, it&m (III) x (III-l) * (V) T-*^o 

ft-S* (III) ttzit (III-l) iCfeV^-C, ff* L<t±YliOH ; R B l±-COR 26 l fc 
ti-CONR 8 R 9 ; R 27 {±7MSt; R 2 'l±*.m; RMi-Z'-R't?**. 

$<c.tcjtft t< ti ; R B li-COR 26 ; R 1 li^nyyc-Ejl§ti.tv»tt iv» 

m : ffim£a-cv>Tfc «tv»4 -tf^'J y***^ (Cftftoffl : 7->n/ (fl 

*=.)v m : * 9-yx&7 t-fr) ; * 5 >u ; 7 ju* * (W:^^^> •x.-f-fls <fv:7 
nt'ji/) ) ) -eab^o 

R 28 fi#K£f£ t< j»|BO«fcS*tTV>-cfeJ:v»7/i'*>K */s»4t»B 

g&*l£A- l-C^$Wt^tit^tUV^75ytL< (±g3&£*t"CV»-C& <fcv»# 

ffc^ (V) K£v>-C, SfS L< l±Yt±OH ; R A I4-C (=0) — R 7 (:£*> R 7 I* 
tKn^y, gm$ft-CV>-C*>«fcv*7;v NR 8 R 9 (R 8 fc itfR'tt^fL-PfUBlfc 

'4fel=»4b<« ; R A ti°R A {i^: -C (=0) -R 7 R 7 JifcKn*->, g& 

$*ltv>-c<> iv^r;vn^v (fll ; * b*v) . NR 8 R 9 (R 8 f±7k3l. R 9 i±, t 

Zti-z^xi> J:v>r? y (i:N,N--/Vf;i'7U) ) * fcHg&Sftr^tfc .tv^x 
n-9-^^;v*^v («:«jfe$*t-cv»-c4J:v»4-^ , ;^^**"> (tftSoffl : 7v 
)v ({?:7M)i'*^f-A', »4 t< tiT-fe-^;!') ; */i/7*->HSL »SL<«r;v 

° 3£R 7 l±R 26 i:ra-?>Ei&*-?*o-r«> iv>„ 
R 29 fi$Ft LOi*^**^ *B©«l«»itv»Ti J: v»7M*, lt&fB^g&Sft- 

r^<tv»7?/. g&£*tTv>-cf> iv^jwt^'f #Kfl&iB£>g&*i£A- l 

R 28 *>R 29 «±J3iJ<7>#i LvMR*fciiv»TtiU W.Tlc^i-g^ffA- 2frhMJR2tiZ 

o 
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[It 1 0 4 ] 



Ah, 




OH 



5 Vo 



-OH H 



J. J. 
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lit 1 0 5 ] 



X V m o ^ "v 

w 3 NH ^ ^ O 



o 



I I 

^ H S ,C'" N> -CH 3 




o 

Mb M ^ 



o 



rrY^ «-Vy* <*s~ y- Sr 



Mr-* M Y «* 
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[<k3 5] 




7*n K??/tt, ft*fiXliftt»i:fMfe*4***t4*ft^ft<0lHI#t* 

„ $Ix.(£Design of Prodrugs, Elsevier, Amsterdam 1985(-f5®$fLTV^ 0 

Wit&W&'J'v 9 Pitt *|C*V»TJ±, U V/tJtflltt^n K7 ? ytf&i LV» 0 £ 
, HIVK«t »)9ISjBC§*i**SJfci: LTJt-fXJH*#*»), **ifl:^^K7?^ 

5 K t- /K*tf«¥tf "bit-So 

tUli, -0 (=0) -CHs, -0C (=0) -C2H5. -0C (=0) - (tert- 
Bu) * -0C (=0) -C15H31, -0C (=0) - (m-COONa-Ph) , -0 
C (=0) -CH 2 CH 2 COONa, -0 (C = 0) -CH (NH2) CHs, -0C (= 
O) -CH2-N (CH 3 ) z^mfhfiho 

K9?^#WfSii*. ynK?7^tUffi:ff4 Lv»7? KtUtt, -NHC (= 
O) - (CHa) 20CH3, -NHC ( = 0) -CH (NHa) CHs^Wtf**-*. 

nK7-;mi), *»wtca#**t* 0 «itar, (pH7. 4) -x 
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tt,' e 3 ij v ^ ; u >^©^f dmSt ^ ; 7-h7^f 

mi£> T^aA'ifvBWtt^toMBItt ; ^^>^/m«>BMl^ vHH*, 

-fb^ (HI) ^"ffc^ (V) iZ&^X. R 1 <D?f&}$£V t *:<om&tiLW.l*. iiXV/t 
-P**. f fcR a, *R aB K:im*«Jfe*0>«fi«>*R"C**o 

Ub3 6] 




(A) (B) 



So 

JnHfti" s i h tc j: if 5 £ k # £ o 
^tT/U*'J^JRi:U-CI±, Nal, K I * 0 
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ttz. 0t~atfBBr3*«fl+4^ **v»lil 5 0-2 2 OXJ-CVry^i^A 



[ft 3 7] 



O OR 



162 . R e ^2?*Y^( X 'V N 1 XlS3 



(0) 



<D) 




0 s ) 



185 , R 




X8< 




XS7 , R ^ 3 " Z> 2 1 




(H) 



0) 



IS 2 

& (c) -c^**t*fl;^w*?>* (d) •c55$*L*fl:<fr**!USi-*iat? 

KlSaKkL-Ctt, 0~ 1 0 0"C, ffi L< it 2 0-3 CC^io 

zn?s 3 

#ieu\ 5t (D) ■ejj*«t*'ffrfrflt»*6gS (e) T»^**i*<fc*»*««i-*ia-e 

LTti. 5 0 - 1 0 0 T\ $F* t < tt 8 0 - 1 0 0 
*«fflUTtff d-t^-e^So RJSiUEi: LTtt, 0-100t, »*L<(iO~3 0 
IS4 
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«B2 0 0 3-2 7 0 8 6 3 

* t XS 3 k H*Ktx 9 - k * s ^ * * • 




X®8 . ^-^ ******* (K) -C»*tt*fls4rtll*WM-*I«-C 

*x5»* Jr/*K K^^visHMt'J >*>* v>li ° 7 
»)fro -t* 1 ^^* 0 n icrt «r »*i <t*8 o~i o o^c-efcSo 

*i. I«lt*»Kff) „ „ 3 _ 3 o 7 5 1 7 4 
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OH 

XS1 3 




1 — Z 2 — Z 3 — R 6 

(Q) 

^JbMWWIkbTtt, 7******** ^T'i-*Uf» 

X Si4ti, * (p) *********** (Q) -c«**L*flrfrtip*«*J-*ia* 
2>*o xei fcw»£fT5 




: 1 -z 2 -z a -R e 



A5a 



xei5_ 



,6 V_> k B >< ^1_z2_ Z 3--R 8 



Z 1_Z*_Z*-R S 
(Q) <*> 



xai 4 



*i«tt, * (R) (s) ■e»s#i*<b***«w-*xat? 

X 5i4.±. A (S) 1»**t*fll*»*65t (T) t»«M«S«tMt*l«t 
«>£. XS3 kWHUKtr^tk**^**- 
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m^s 1 6 

«sg{±, * (t) -?mzKz>ft&®frb&. (u) •c^**t*-fb-fr***ai-*x§-c 



[ft 4 1] 



"60 



OR 



Xjjl 7 




IS 1 8 




O OH 

to 




$>2>o BP^x ^D^/ft^» (X = C1, Br, I) hVfl^OjEJfcEJo^fcfco 

«igj±> ^ny/ft^« (x = ci, Br, i) *#«&Ktt*-c#*fc*fl:'fr* ( 

M=Me t a 1) *J^^n'J K*5vMiffittiXf;Vftfcll^iI 

* XRB £ -fr * £ k K. X <9 ff t &X § & o 

Kje«fcLTtt, -7 0"c-a». »*t<»±-7oic~or-c** 0 

Ig 1 8 

* (w) ^**L*fc*»*&* (x) ■c^s*i*-fb'fr***ai-&xgt? 
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[ft 4 21 
OR 




**x*ii*> a (y) ^it^mmmmm^ wmw ******** * 
X |xi(i * (z> (aa) -e**ft*fl:#**»U*:ni 

I «4.i, * (AA) (AB) «SM*«tM+*I 

X |igti, * (AO *jj**tt*fl:***** (ad) -c»**t*flA«*»*t*x 
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**;u . 79*** («:-^>^*) ) 4fcl±i*-f-**«tEa6 

X l W*>'-*t^M*^ft**"?*** y V v-ffrfr* (III-l-B) li, ItoWi 
RJS k J: o t ^ u x 1 = h x * a ik&W) m&x £ & „ 

R 2s liJfiUli, T*3*->x b^->-e*^ 0 

YMiSFSKWU mi2R 28 t^J±7K^, /Nny>, T*a*^**#=- 
Uv^^^jvt*!), J: i)«ffi b< «±7Mf> ^oy> (M:Br) . 

HttkK^ t-c«, mm m : %sk> mm, mm. #y v *•>») > ** . 

m : >^^^**>M, ^x>x**>M, b->;v$L h 'J 7**o> ? >A)v*>m 
) , ijji^w^m (« : =7 y-fb*** • i-r;vit^ =Stfb**«, =»fls7*5 

**a" Bfc^^K N,N-->'^fW*A75 K> r-feh-bV*) ^ ? 1S£<ffiffl^t 

r-t ****** tv». s *#bh±^ &mtLxt>&mx*£z 

° Kjsi*iBu±*+^*»€>«fc+i*B, »* u < tift i - 1 o b#h-c&£o 

ft** (G-I) tft-fr* (G-II) <0«fflSJ±. iMt'fll'frft (G-II) *fc#W (G-I) K*t 
LX &0.5~5^*^fi\ tt* L<«iifel-2*;i'^a-e*So 

j )vz<dj >ry?- : eizMLxmm%mmftmi%'f2>° £^x*§tmft&m*. mm 

**Lfc#LT, ^l»Xtt*&*»##JW»-eS^ ^ D ^^ HIV-U HIV 

-2. HTLV-1, SIV. FTV*) £*tt* * ^7^9 — t LX&mX*> 0 , ftHIVge 

xf/jL\$-fa t- 7 -vmmn t * ®.*.&t>*tx#mm&;Km v^^t \t^mxi> „ 

* ^c, *»WflI'fi*tt, *fi=Ftt«OiWKl» HIV^MLV* ^ t Ltz V Y n W 
^RfJh-rSJt^^ffl-f'&^^^^^o ^t"> WMfrt-CiMI&IStlc^^^-^lSftL-C 

mU^2 003-3075174 
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^-v I 44/ 



fi#HU #*k »HR*K «»*U »**J- KtMHimM. 

Tfl/^ r >«'fc^*«8W» 7*->74^gM iJilF 

^frr/^^v^, xxry>m> ft^ft^oiwetti: ktcW*A' , /»A» 

Ti*44#, jMr. gPS^^S^, jftAl H*fcO»0. 05mg~3000mg, 
jjfiL<lt &0. lmg~1 0 0 0mg^ 5M"ftl«WIL , C«#+ftWr * v>o 
*«Pa4-«3»*, JiEAlH*^l)ftO. 0 lmg-l 0 0 Omg, #* L<tt* feO. 
0 5mg~5 0 Omgit^t^o 

[0 0 0 7] 

(RX) 
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n - •? -f- )V U f- *7 J* = 1 • 5mo 1/1 ^ * * > 
7K#-ft;^ b 'J * ^ =60%:* 4 5> a > 

Et=^^JV ; MeOH=^ 9 J -)V ; EtOH=^* </ ; DMF=N.N-$^ f^*^7? K ; TH 
F= ^ b9K KD77> ;DMS0=v f ^^;i^x;i/^^-> K ;H0Bt= FD^v^/h 
;WSCD=1 3- (3-y^W5y7*ne;v) A^5Kil 

lle=*^ ; iPr="f V^nifA- ; c-Pr =->^n^e^ ; Ph=7^-;v ; Bn-'OS'A' 
; c-hex=->? n^^->;v ; A c = 7-fe^^ 

Mb 4 3] 



H 



7 » 
OH 



M 




fglXH 

b a^'J-f-;V^(51 g, 279 mmol)«ODMF (250 ml)?§?£K#t&# 'J A (77 g 
)*im*., 7K^(25 , C)-e^*Pt'5:^e 5 ^mv^^^(58 ml) SrfSTLTto KtS**MT«F 
*«#L^lfe, ffiftr:'*-* **»i**inx., SSxf^tifflLfc, 

oXit^2<om.±^ (56.3 g) ttftftftkUftfc. 

^2XS . . 

-fb*»2©«l^Jfi'»(56.3 g)*i*y-M200 ■1)-S>***> (200 ml)-*(40 ml)<*>j&£- 
SJftfciWSU 10% v^A-^S(2.82 g)<Z>#.(20 ml)5i?i?££iJD;i, 1^U£<7>3R^ 
H*T5.5«fH**PLfco bTil31«* *«**EETS*bfco »*fc*( 

300 ml)«rUfl£, x-f ^2HifflLfc, tttB?fc£;4ci5fc, fi#P<Ca*ft»^>«, «R*« 
g7n-/Ht«U. »«*«ET«*i-4Ci:i-J:oTfl:**3oa^W- (48. 
4 g, 266 mmol) fcfftt^Si: LT#£o 

-ffc-g-%404-7A'^l3'>^ , ^5 ^^(50 g, 300 mmol) ODMF (500 ■DMCJMfrTlOX'l? 
y^A-JftftdO wt%)*iJD;U lj^O**#H«T6.5li*H«#Lfco BUS***?* b 
DMF£$JET^*b7t 0 £§a£iCl^i^M300 nl)**!!** kT-S-t?^ b 
»®U «*t«ET«*-r*ii:^J:o'Cfl:'6*50«&ja* (61.8 g) ZM&tH&t 

(47.0 g, 279 mmol) <Dmt* + W (350 ml)?gf£K> IST, l-if ^-3-(3- 

UilE# 2003-3075174 
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^f/l'T?/^ * ^ Ktttttt (69. 2 g, 360 mmol) £ «£ tfl- KFn* 
W/h'JT'/-* (4-07 g, 31 mmol) SrSBx.60^KtS^L^ o <b-6-»3«>a**» ( 
48.4 g 266 mmol) ©aMbX V>(30 ml)*«*»TU M-P2ttlHtt]*Lfc. Ttafc* 

fcfr-tZZtKZv'ak&m (78.5 g, 237.0mmol) fc&felBrft fc LT, ft-fr«l*689. 
flkjft : 90 - 92 -c 



**->ttfl: , J>(31 g. 200 mmol)K7k$TDMF(2.74 g, 37.5 mmol)£i8TU ZOfrmUW 

t7t 0 it-s^e (78.0 g, 235 mmol) fcissnof 4 !rax.> ifii -?#i&t£30:»-ra3f#L*: 

o EJS«4:75r-ei8^ra*#Ufe^ ***JMfcy > *r*EES*U :»t*(50 ml)*Jn*. 

t«Lfc7^«*tft*ifJn?«Bu> mi&&^ mmRmm-r v u ^^tk^ 

^i^-;VT-l5feii--r-i.^ ttCi^T, it&W (24.2 g, 67.3 mmol) fciS-fe^JI t LT28. 

5XOJR^T*t#/c 0 

■kjfiC : 126 - 127 TC 



it&W (23.9 g. 66.4 mmol) OS^m^^^ (200 ml)-i* J -M400 ml)»i*K**T5X 

/<9 a-r#(io wt%K ^v^T-h , ;.i'^;v7^>(i2.3 g, 122 mmoi)£iin;ifco 

*»LfcSL ftB|J-f-»'(250 ml) i: 7k (150 ml) fcflDx., fr&Lfco 7K® /HCC 
*EET J S*1-*£i:KJ:'9"C* -ffrfrW8(19.3 g, 59.3 mmol) Sr&felSII t LT89.2X01R 

: 60 - 60.5 t: 
&7IS 

1-1 

<fc 3 ft^ h V ■> A (276 mg, 1.84 mmoDOT-fe b - b 'J ^(5 b1)^(C*^T. iSftl b 'J 
^^;1/V7>(234 ^1. 1.84 mmoDfcinxT, MTHWUBfttfLfco Wlf***! U ft 
(120 mg, 0.369 mmol)^T* b- b V Ml. 5ml)!8iBiS£ilDx^ 3.5B#Wit»iLL7to 
Mt-C^t, 10XXm4c«^>V^AflHK(13 ml)*JH*.;fco #f(B bfc*Sft*»RL 
, TfctSfeU. 70"CT?<£*-r*£fcfcJ: 0. M'fb'g-Wl-KlOO mg, 0.321mmol) 
t LT87%<7)JR$t?#7te £^£80%^ */->Mc^B&il|-*" ; &£tt::«fc. = >-C> AWMfc-fr 
»I-l«rlRfe«* t LT52mg#fco 

Ifcjft : 147.5-148.5 T¥ISAi»IK : 80%/- * y -A/* 

NMR (DMSO-de) 5: 3.92 (3H, s). 4.20 (2H, s), 7.12-7.18 (2H, m), 7.34-7.39 (3H, 
m), 7.81 (1H, d, J=8.7Hz), 8.16 (1H, d, J=2.4 Hz), 8.87 (1H, d, J=2.4 Hz), 11.2 
8 (1H, brs). 

TtmfrVr : Ci8Hi 4 FN03i:L-C 

W-^-fit (%) : C, 69.45; H. 4.53: F, 6.10; N, 4.50. 
&1tm («) : C, 69.43; H, 4.32; F. 5.90; N, 4.43. 

$8131 

-ffc-S-® 1-1(129 mg, 0.414 mmol)<01,4-v , ^-^- , 7->(9 ml)?§?£^ SaTlN*»fb 'J *> 
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**«*U **U 70W««W-*ikKJ:^ ^Zm-WZ mg 0- 410^1) 

J«fc^i|»I-2*JlrfeiBf*i: LT96mg#fco 

: 236-237 TC B*Sb b bM : fifS-* 
£i (DMSO-de) a: 4.22 (2H, s). 7.13-7.19 (2H, m>, 7.27 1H d. J-8.7 Hz). 7.36- 
7.41 (2H, m), 7.86 (1H, d, J-8.7 Hz), 8.31 (1H. brs), 8.86 (1H. brs). 
7C*fl-«f : C17H12FNO3 fc LT 

ft** (%) : C, 68.68; H, 4.07; F, 6.39; N, 4.71. 
fr*f* (« : C, 68.54; H, 4.08; F, 6.25; N, 4.68. 



1 

Ut4 4] 




, Br 1« °V 



.CO.B 



, »I*HjWo.4 g, 127 ■ol)Mn*.fc*U (5-62 ml, 109 w»l)eM(10 



;^Vi^^ 

g, 127 mmolK A*(5.62 ml, 109 «>l)«>mft<10 "I)***** J- 5^2?^?2222 
■m,**. v .j r> a*.}#&(260 ml) J: ##.(250 ml)*imx., RlkT^WWM^. 

gifSctCict, <b^®9 (37.4 g, 92.5mmol) *^3tfe»fit t T93.2XO flWC 



: 110 - 111 TC 



*S5w(3.« g. 7.55 mmolK S*SW** A(II)(339 mg 1 51 mol) *ff '^f 
x (*J7*=.fr*X?4 S) yn^V(781mg. 1.89 uunol^^nouVJ* / btfO m 



^SSn'JiW? X10.5 ml. 75.3mmol)> 7K(15 ml) *M%M*., 



tteSrSx!?*^^/-^ d:l v/v) ■CW»*«?V>, flS«*W (2-16 g. 58.5- 

oi) tinfeeikL^awwefffc. 



H3IS 
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-fb£-$>10(150 mg, 0.406 mmol)<om'fb^ V' V (10 ml)T§?£^ 2MfrT, tttfbTfl'S- 
* A (271 mg, 2.03 mmol) ZMZ-tZo B£*S-^iT'#Sl, 1.5^TO#t7t 0 
K1N&®K10 mDSrJPx., 4W*U f§<b*ifc;*Jl£ ? a a*;VA-eifc$-Lfco -?-<07jcJiri» 
^ffit*:ig,f B £i!PXU TMfcU 70t:-eii£$rrS£i:fcJ:»K $®<b^I-3(71 mg, 0 
.20mmol) im&&ik t LX49%<DWm-?'&1Zo Cii*^ ^^->K*^IWS*+*ii:K: J: 
oT, Mft^I-3*ft&tifA2: LT59mg#7to 
MA : 237-239 r Ri|ftA»& : *9 

NMR (DMS0-d«) 5: 3.92 (3H, s), 4.26 (2H, s), 7.13-7.19 (2H, m), 7.33-7.38 (2H, 
m), 8.63 (1H, s), 8.91 (1H, d, J-2.1 Hz), 9.25 (1H, d. J-2.1 Hz), 12.76 (1H, brs 
). 

Jtmftft •■ C19H14FNO5 tLX 

tUMt (*) : C, 64.23; H, 3.97; F, 5.35; H, 3.94. 
(%) : C, 63.83; H, 3.85; F, 5.27; N, 3.90. 

ft£-W-4 

<b^l0(150 mg, 0.406 mmol) Offifl^-f- P^(30 ml)»»K:, *.^T, =*-fb«^*. 
<D1 W&{k*f-l'>fe%L(4 ml, 4.0 mmol) Sr Jinx. feo KJ£?££SzS£-C-#?-SU 2BK3I# 

Lfco Ri£*fc**iin;U gfi-e30fl-w»#Lfco *fiBLfcftA*»RU ft»if*T? 
ftfrLfc, cit*>^/->i'*»feW»*i-*^kKJ:^>t:- tMMb-frttl-4(38 mg, 0.11 
mmol) fcJtfelSftfcL-C26%*>JMK-Clifco 
H>£ : 279-282 *C ffiltA^IK : *9S-* 

NMR (DMSO-de) 4.34 (2H, s), 7.15-7.21 (2H, m), 7.36-7.40 (2H, m), 8.76 <1H, 

s), 8.89 (1H, brs), 9.76 (1H, brs), 12.77 (1H, brs). 

7C^55"*f : C18H12FNO5 MeOHi: LT 

fr#lj£ 00 : C, 61.13; H, 4.32; F, 5.09; N, 3.75. 

55-*f^ (JO : C, 60.45; H, 4.33; F, 4.87; N. 3.78. 

sum 2 

Mb 4 5] 




**m©*2I«J:D#&*i.fcft'&-ftlO (400 mg, 1.08 mmol) jS.fctft-fc KD**^ 
>Vh')TV-;V (15 mg, 0.11 mmol) <DDMF (2 ml) JSiSifct^ gi&T\ 2-7 5 

(79 ^1, 1.3 mmol), 1-xf ^-3-(3-->'^ f iV7 S / tf;v) A y 5 VOL 
mm (228 mg, 1.19 mmol) %m*Mx.. mfflMWLtzfe, MUXU^mmW: Lfz 0 KfB 
SfcKMT, 7K (10 ml) ir&TLtZo ttfflUfcft**i«Lfc*, *ttU 701C"C*B* 
•f- ^, CI i: {C «t »K fb-£*ll-a (419 mg, 1.02 mmol) £&fe*&A 1 fC94%<^J|X^-^#fCo 

£*ucmi:TjKj£i3±tfA*Jr£ffv>, it&mo ooomg. 2.44 «>i)*e> % ft* 

ttll-b (952 mg, 2.23 mmol) fcilfeifSA t LT92%WJ|X^T*#^o 
f&2Ig 

<fb£-tn-5 

-fb^-tHl-a(200 mg, 0.486 mmol) <D&it* V > (10 ml)r£l£i:\ 7X?pT> JS-fbT^? 
~*A(324 mg, 2.43 mmol) Ztin*.tz 0 JKl6«*M4t?MU l«*B*#Lfco Rfc* 

miIJi#2 003-3075174 
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49/ 



SCfcCfcoT, #«'ft'&*I-50«l«ft (57 mg) *»fco i *l*7-fc b V-x*-/|ol- 
T-^t.S^-TSClttCioT. SHfk&WI-SOl mg, 0.078 mmol) t LT 
16XOJ|MK-Cltfc. 

lfe£ : 207-208 "C RtirBtttt : T-t b y-^)V^-f-)V 

MIR (CDCls) £: 3.67-3.72 (2H. m), 3.89-3.92 (2H, m), 4.05 (3H, s), 4.16 (2H, s) 
, 6.53 (1H, brs), 6.97-7.03 (2H, m), 7.15-7.20 (2H, m), 8.10 (1H, s), 8.67 (1H, 
d, J=2.1 Hz), 8.82 (1H, d, J =2.1 Hz), 11.81 (1H, brs). 
Tt^ftffi : CziHigFJfeOsi: LT 

ttJMI (X) : C, 63.31; H. 4.81; F. 4.77; N, 7.03. 
iMfrflt (*) : C, 62.96; H. 4.75; F, 4.61; N, 6.87. 

ffc"£%I-6 

-ffc-frWll-b (200 mg, 0.469 mmol) «rfflv», ft^I-5W#J«£ 
fcff -5 ifcKJ: »K aMHfrg*I-6<08L#A (100 mg) *»fc 0 i*.***-*-?-*'-*-*-*' 
x-T-;v^f>SieS1-'&Cl tlCfcoT, flWI'fb'fr»I-6(60 mg, 0. 15 mmol) &}&H^"fe*S 
Ah UT31WWfflfc. 

: 152-154 V RMfttt : Slif*-i^^i-r* 
NMR (CDCls ) 8: 3.41 (3H, s). 3.60-3.63 (2H, m), 3.68-3.72 (2H, m), 4.05 (3H, s) 
, 4.16 (2H, s), 6.40 (1H, brs). 6.97-7.02 (2H, m), 7.16-7.21 (2H. m), 8.10 (1H, 
s), 8.69 (1H, d, J=2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.88 (1H, brs). 
X^*f : C22H21FN2O5 O.lHClfcL-T 

BtiMt (*) : C, 63.51; H. 5.11; CI, 0.85; F, 4.57; N, 6.73. 
frmm (%) : C, 61.58; H. 4.99; CI, 0.69; F, 4.33; N, 6.60. 

Hi&#)3 

Ht4 6] 




mnwi<?>m2T.m£ mbtttzit&mo (735 m g , 1.99 mmoD&ffiw mmm2(omi 

tH&i-ZZbKX-oX. ft£-%12(491 mg. 1.33 mmol) t LX67%<Z> 

o 

£21*1 

it&m2 (1.00 g, 2.72 mmol)&fflv^ #J#0UO*7ISfc*G-CRiSi3 X V&tfZft 
iot, <ffc-&%13 (724 mg, 2.04 mmol) i: LT75%OJR^-e#^o 
&3IS 
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50/ 



fb£-t>13 (231 mg, 0.652 mmol) *fijv», ##^10^8X@tcmi:rEJS*3 Xtf&tftft 
HtCi^ $ISft^I-70iai£iII£#rt:o £*L*^^y-^*»€>Stt*i-*ifc*= 
io-C, *«-fb'&*I-7(138 ig, 0.406 mol) fcJt&JMk LT62%OJRsfS-e*f fco 

: 265-266 "C BtiFftftiK : *9J-* 
NMR (DMSO-de) ff: 4.28 (2H, s), 7.13-7.19 (2H, m), 7.33 (1H, brs), 7.34-7.39 (2H 
, m), 8.05 (1H, brs), 8.28 (1H, s). 8.86 (1H, d, J-1.8 Hz), 9.23 (1H, d, J-1.8 H 
z). 

7n#M : C18H13FTI2O4 hit 

MWi (X) : C, 63.53; H, 3.85; F, 8.23; N, 5.58. 

fttfltL 00 : C, 61.64; H, 3.86; F, 8.00; N, 5.30. 



Mb 4 7] 




J-g NH, 



HlXH 

*it«lO*2X3BJ:«)#'E»*t*:fl:**10 (7.500 g, 20.31 ml) <ODMF (140 ml) » 

MT\ J>7xiA'Hi7^K (7.27 g, 26.4 mmol) ODMF (5 ml) 
}» 1; ' y (7.93 ml, 56.9 mmol) ODMF (5 ml) fefa*W&MThXtl&x.ti®. 

> ^ia-e455-raa#t^o rjs^^^vv^t^^-^ (60 mo^utu, iocco^^* 

-e45^-H«#L^o RJ6«*M*-C>frfllt/t^ *(600 aD^Lft. g®-eiB#l3 
^-TSCltlcJ: 1J, <b-a*14 (7.694 g, 16.22 mmol) frftfefiAJ: LTJR^79.8«-?# 

®2X=S 

S^Hi^;i/(50 ml)K, MT, 10% v-7 A-J*#<385 mg, 5wt*)*3«fc 0^-6*14 ( 
7.694 g, 16.22 mmol) ©RsHfc*-*-*' (100 ml)!g?S)i£*:lniX.fco aflitWtfcft, 99.5 
*i*/-;l/(150 ml)*]bP^ 1^0**£H*T2B*Hil#Lfco Rl&ifcSr-fe?* r-t? 
»JS^ il^iETS*t'5> £ K «t •? s <b£*150ffl£j£!& (5. 695 g) fcmfeytfllK 

03Xg 

-ffrfrWl5 (100 mg, 0.295 mmol) *rfflv>, ##m<0&7Xgfci|^T£J©;i3<fc r/IMfr* 
fHifcfcJtK $ijg'fb'£-^I-8?>m*§.§l : H#fco d^*^J.^^-xf-jux-x;u^ib 
SiSt^diCiot, ^®<b^I-8(44 mg, 0.13 mmol) ^tlMfirA^: LT46XOJR 

ftft£ : 114-115 *C fffiilH : Sfxf^-xf jpx-r* 

NMR (CDCb) £: 3.71 (2H, brs), 4.00 (3H, s). 4.18 (2H, s), 6.99-7.04 (2H, m), 7 
.16-7.21 (2H, m), 7.19 (1H. s), 7.88 (1H, d, J=2.4 Hz), 8.86 (1H, d, J-2.4 Hz), 
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11.27 (1H, brs). 

TcfM : C18H15FN2O3 O.lHClfcLT 

{%) : C, 65.52; H, 4.61; CI, 1.07; F, 5.76; N, 

$Mfr® (X) : C, 62.75; H, 4.34; CI, 1.36; F, 5.20;. N, 



8.49. 
8.40. 



MffsM 5 

[<U 8] 




is »«. 



18-a (R=CQEt) 
ia-b (R=COM«) 
te-o (r=ooci»> 

16-d (R=sq«9) 



t-a (r=cqeO 

MO (R=OOM») 
HI I <R=OOCF,> 
M2 <R=SQM») 



mmmi<om2j:m.i vnbtitcitGms d96 mg, 0.576 nmoDo^'j y> (5 mi) si 

2R?£T, * a n#t®M.^;v(165 /t 1. 1.73 mmol) £tnx.> -£«Di£ £ 1.5l$njf# 
Lfco £JS?£K0.25N« (20 ml) £inx.> SSxf ^t?iliiLfc. »ffi««:0.25It»» 
, 10%^*^^ f 'J 9 i 0»ftft4C»*-e2IIIi"oi!fe» tfca, b 'J * 

A«Lfco i«4«ffTa*t4-tPJ:oT, ft*Wl6-a©tt»* (234 mg) 
fc 0 cftfcSM V^D lf;vx-f JVi^S^tS C i: C 1 o ib^l6-a (179 mg, 
0.434 mmol) frfe&M £ Lt74*OiRf tf ^» 

£*Lfc*CTEI&*JJ:O f *#f*fTV», ft£-«a6-b~16-d£#fco ffrfrWlS (205 
mg, 0.602 mol)*fe, *frfr*16-b (196 mg, 0.513 mmol) *&&**A t LTW85«-C» 
fco -fb^-%15 (200 mg, 0.588 mmol)^, ft£-%16-c (178 mg, 0.408 mmol) fcjifeflfc-fe 
ig B 1ii: L-CJR$85X-C^#/io <b^l5 (189 mg, 0.555 mmoDfr^ -ffc£-$U6-d (176 mg, 
0.421 mmol) imt&M&t LfJR*S76%"C#fco 



HS2IH 

/ fb'o"^l-9 

-ffrfrHHS-a (150 mg, 0.364 ■ol)tfflv\ ##«|l<Oik7l^^iPC-CRl&^ i-V&tir 

%ftizt\z£*), mmt-£®i-wmi& m w) taxi's')* 

vb^^-f-KftU ?nn*;i/A-**y-;v-7R (32:6:0.5 v/v) T?»fflbT»*>*i 
fcB»»OfrH**BETtt*Lfco :oHS^dd**ACI»U *lN&Bfe 

^x-f tftlx. TBfefif -5 i i: C J: o "C, SIS-fk^I-9 (18 mg, 0.045 mmol) *Si 

»!& : 205-206 t: BMfttt : ?DD**A-xf ^-fiV 
NMR (DMSO-de) 8 : 1.73 (3H. brs), 3.92 (3H, s), 4.12 (2H, brq. J=6.7 Hz), 4.22 ( 
2H, s), 7.12-7.18 (2H, m), 7.35-7.40 (2H, m), 7.84 (1H, brs), 8.21 (1H, brs), 8. 
88 (1H. d, J-2.1 Hz), 9.39 (1H, brs), 11.14 (1H, brs). 

ffra"$SjI-10 

fll#*16-b (150 mg, 0.392 mmol) *ffiv> % ##«10«7XatUI X XTHM 
o-rb^v^-KttU *nn*;vA->*/-;i--7lt (32:6:0.5 v/v) t?^mtT#f> 

^ilfTlc^lll-foSfejf-L, jfejciltbV^A-e^U. SISr«ETSIt, 
^;Vi-x;t/«rSnx.TM B H a 1-5^ tlCioT. SUB-ffrfrWI-10 (49 mg, 0.13 mmol) £ 

2003-3075174 



mm 2003-270863 



^-v : 52/ 



St* : 243-245 <C wm^mm. : ?nn*^-xf*x-f* 

NMR (DMSO-de) 5: 2.13 (3H, s), 3.91 (3H, s), 4.22 (2H, s), 7.12-7.18 (2H, m), 7 

.33-7.37 (2H. m), 7.87 (1H, s), 8.22 (1H, d, J=2.1 Hz). 8.86 (1H, d, J-2. 1 Hz), 

9.83 (1H, s). 11.13 (1H, brs). 

7C?5t£-#f : C20H17FN2O4 1 LX 

ftnm (*) : C, 65.21; H, 4.65; F, 5.16; N, 7.60. 
5HHii (%) : C, 64.93; H, 4.66; F. 5.01; N, 7.43. 



<fc-g-^16-c (175 mg, 0.401 mmol) ##mtf>#7Igfci£CTRj£**TO £ k 

fitiitCi^T, MMfrfr*I-ll (94 mg, 0.22 mmol) t*Hfe*Sft k UT55%0« 

jM£ : 191-192 ?M»tt : Siif;v-if*i-r* 

NMR (DMSO-de ) S: 3.92 (3H, s). 4.26 (2H, s), 7.13-7.19 (2H, m), 7.32-7.37 (2H, 

m), 7.82 (1H, s), 7.96 (IH. d, J-2. 1 Hz), 8.93 (1H, d, J-2.1 Hz), 11.33 (1H, brs 

)- 

%mfr%r : C20H14F4N2O4 k LT 

ft-JMft (X) : C, 56.88; H, 3.34; F, 17.99; N. 6.63. 
Km®. (*) : C. 56.88; H, 3.34; F, 17.39; N, 6.33. 



ft-£-%16-d (169 mg, 0.404 mmol)£/Bv^ ###110^71*1^ CTR*B*ff n £ k 

jcto, fl«fl:^wi-i203Bi*ft»*»fco in*->';*^*9A^n-vb^97^- 

K#U ?Dn*W-^;-^4 (32:6:0.5 v/v) -T?*ffiL-C»&*tfcBttW«>M 

iL-rWBfti-ftikKioT, SMHfrfr*I-12 (82 mg, 0.20 mmol) k LT50 

MA : 189.5-190.5 r miAII : ?nn*w-if ^-^ 

NMR (DMSO-de) *: 2.94 (3H, s), 3.92 (3H, s), 4.25 (2H, s), 7.12-7.17 (2H, m), 7 

.34-7.39 (2H, m), 7.78 (1H, s), 8.42 (1H, d, J-2.1 Hz), 8.89 (1H, d, J-2.1 Hz). 

9.57 (1H, brs), 11.16 (1H, brs). 

TtmfrVr : Ci9Hi7FN 2 0 5 Si: LX 

(%) : C, 56.43; H, 4.24; F, 4.70; N, 6.93; S, 7.93. 
frUm (%) : C, 55.48; H, 4.19; F, 4.52; N, 6.53; S, 7.74. 

Ub4 9] 




98%r& (3.75 g, 79.8 mmol) kfefcfifcgfc (8.5 g, 83.3 mmol) £2E£-U 50 < CT-1B# 
HHJM*U MUtX'-ftWLtZo -tf>i§&<7>-?*>2 ml £7 7*3Kk>), ^ifefl! 4 

£liIiE4# 2 003-3075174 
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^-v>: 53/ 



<Dm2T.m£ 9#fe*tfc'ffrfr*15 (209 mg, 0.614 mmol) fctmAx ^z&-C1.5B#ra$;#Lfc 

S*^'J*^*7A^nYh^77<f-C#Lfc. tt-^**V-BHfc**-*' (1:2 v/v) 
T?»ttLTft?>*t*:l»«0«-B«:«ETaM»L, <frfr«17 (159 mg, 0.432 mmol) *M 

£21*1 
-ffc-g-%1-13 

fll-g-%117 (140 mg, 0.380 mmol) fcffiv*, ##MlOH7XS(ClVlC"CKJ&^ J: VMiffi* 
5 7-<-i:#U ^Bn*W-^/-JK* (32:6:0.5 v/v) -C#fliLT#?>itfcIW 

^^tJnii.-C»IS*1-*ifcKJ:oT, *»f&fr*I-l3 (61 mg, 0.17 mmol) fcft&tifA 
fc LT61XOJR^-e#7to 

HA : 217-219 X: mm&»* : ?nn*^A-xf^x-f«/ 

NMR (DMSO-de) * : 3.92 (3H, s), 4.22 (2H, s), 7.12-7.18 (2H, m), 7.34-7.39 (2H, 

m), 8.15 (1H, s), 8.32 (1H, brs); 8.42 (1H, d, J-1.8 Hz), 8.90 (1H, d, J-1.8 Hz) 

, 11.21 (1H. brs). 

X5fc45"*f : C19H15FN2O4 t LT 

ft»m (%) : C. 64.40; H, 4.27; F, 5.36; N, 7.91. 
frtirm (*) : C, 64.18; H, 4.41; F, 4.95; N, 7.46. 

mm 7 

[ft5 0] 

Ift-a (ri=h R2=iPr) KM <R1=H M=tPr) ' 

lB-o (R1=R2=M.) M« «I"***W 



«*«4«?!)i(S2lSJ:*)#?>*tfefl;#»15 (273 mg, 0.803 mmol) <Om.it *T Is V (10 ■ 
**T, T-tb>(71 ^1. 1.9 mmol) , b U T* b * *>**fc« ? b 'J 
<}A (255 mg, 1.20 mmol) feirWt (138 n 1, 2.41 mmoDSrJnx., SfiifWU 
1 5B#WiK#L£ 0 £ <bK, 7-feb>(71 ft I, 1.9 mmol) fciDx.*:^ ^i&T3B#Hift#L 

+ b 1; * A L T§« * MET®* U T» €» JtfcM t V'J * y * * 9 A ^ n t f 
^ 7 ^_, :ftLto ^f^-SIxf ^/ (1:1 v/v) T?»ffifC#fc*LfcBtt»tf>0- 
H*«ET»«i-*ii:KJ:»>x ft-&»18-a (181 mg. 0.473 mmol) t«ft»«tkLT 
59% 05 JDUP "C4^ o 

£fc N £;h.KigCT&Jfc£«fctf*#7A?nvbfit$l&=fTV>, it&®lS-b. 18-c£#fc 0 
■fk^-%15 (395 mg, 1.16 waoDfrh. it^l8-b (277 mg, 0.656 mmol) ZMB^Mik 
LTJR^57%-C-#fco l"t£-®15 (199 mg, 0.585 mmol)^t>. 1"fc£-^l8-c (212 mg, 0.575 
mmol) *Jt'fe«l*»fc fCJR*93»T?»fco 



ffifjE# 2003-3075174 
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^-v : 54/ 



r£?* f nn*®i-^T-Z* (32:6:0.5 v/v) «WB Lt»6fc««»«>M 

V*-?*^»»*-r*£i:»=J:oT, *MMfc**I-14 (32 as. 0.087 vol) *Hfe*£ 

SfcA : 121-122 TC IMS*** : xf^-r^y^vrnt vx r* 

STCCDCU) »: 1-29 (6H, d, J=6.3 Hz). 3 69 (1H, septet J- -3 Hz ) 4.01 <» s 

) 4 18 (2H, s), 6.98-7.04 (2H, m), 7.01 (1H. s). 7.15-7.19 (2H. m), 7.92 (1H, 

d', J=1.8 Hz), 8.83 (1H, d, J-1.8 Hz), 11.26 (1H, s). 

ytHtfrffi : C21H21FN2O3 h LX 

Vmm. (%) : C, 68.47; H, 5.75; F, 5.16; N, 7.60. 

Km®. (%) : C, 67.99; H, 5.69; F, 4.95; N, 7.50. 

%fw-h (410 « 0.970 -»i>**^ mm<omxmzmzxm^^t 

?*tmt*£kWot, (82.5 ag, 0.202 amol) 

s) 4 18 (2H, s), 6.98-7.04 (2H, m), 7.01 (1H. s). 7.15-7.20 (2H, m), 7.90 (1 
H, d. J-1.8 Hz). 8.83 (1H, d, J-1.8 Hz), 11.24 (1H, s). 
■ C24H25FN2O3 tLX 
(30 : C 70.57; H, 6.17; F, 4.65; N, 6.87. 
$Mff* 00 : C, 67.56; H, 6.33; F, 4.18; N, 6.21. 



fcSwlc (209 m. 0-567 -ol)**^ fMWl©»73»C»^WStff-9 - * 

ThS*?*-^**^ *«fl:^*I-16 (77 mg, 0.22 nunol) L <-38% 

6-7.21 (2H, m), 7.43 (1H, s). 8.26 (1H, d, J-2.1 Hz), 8.83 (1H. d. J-2.1 Hz). 11 

.55 (1H, brs). 

: C20H19FN2O3 tLX 

tfft« (%> : C. 67.79; H. 5.40; F. 5.36; N, 7.90. 

MR*. (%) : C, 64.37; H. 5.56; F, 4.93; N. 7.41. 

mmns 
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[<b 5 1 ] 




**«4 0*2ieJ:»)»?>^fl:#*15 (230 mg, 0-676 mmol) >9tKn75 
>(6al)»*fc, ?K^T, * Vf T>»**-M161 /• 1, 2.03 mmol) fciOMWh V-n 
-7^;^1*)**vK(2$j)£iqx.> SSn-#SU 2.5B*W*#Lfco S&K, ^Vf 
T>«^M161 ^1. 2.03 ■mol>*fll*.fcfc, ^-C2B#H»#U -to* 412^W» 
fU, ^*flE**ET**&U if^i- r*£ini£TiS*N|-r*£fcfc.fcoT. -fb 
-§-!&19-a (185 mg. 0.450 mmol) ^ JR**C»^o 

iiUCflSCTRlSiJirFftffirtfv^ ffrfr*15 (240 mg, 0.705 mw»l)*fc, ft 
(209 mg, 0.505 mmol) fe&feMfc b-CJRas72%-C#fco 

£21® 
-fb-^%1-17 

ft-£$J19-a(l85 mg, 0.450 mmol)<rciHb^ + VV{YL ml)?£i£K, tK^T, ^fbT;^ 
^*A(300 mg, 2.25 mmol) £iJ0x.fco ElBffiSr^S* -e#SU lBfrWtfttfLfco RJS* 
fclOJl^xva***^ ml) &XWm6t^m<(.36 ml)=£rttlx. Wffi Lfctt**3H*bfc 
o £Oij£ B B B **on*;i^K?§MU *©»«*10%*xv»*»ifc&*l«i^*tt*"e2 
E-foftfrU iTKWtb'J^i^iLfc, *flt**ETiilliU H«x 
TS^t*-J:(^^t, (62 mg, 0.16 mmol) fcrfcHfegfH fc LT35 

St* : 280-282 t; MAttlK : ?an*;vA-»Ixf ;v 

NMR (DMSO-de) 1-06 (3H, t, J-7.2 Hz), 3.07-3.16 (2H. a). 3.92 (3H, s), 4.22 
(2H s), 6.31 (1H, t, J=5.4 Hz), 7.12-7.18 (2H, m), 7.31-7.36 (2H, m), 8.00 (1H, 
s), 8.19 (1H, d, J-1.8 Hz), 8.26 (1H, s), 8.85 (1H, d, J-1.8 Hz), 10.96 (1H, br 
s). 

7n###r : C21H20FN3O4 t LT 

tUMI (%) : C 63.47; H, 5.07; F, 4.78; N, 10.57. 
fr*m (*) : C, 62.71; H, 5.01; F, 4.64; N, 10.27. 



ft**19-b (91 mg, 0.22 mol)*M*K it&mi-lKD&l&mzm t V®.*fk 

gfcfH i ttz* •)> aw<&frWI-18©SL5iftW*#fco £*t*IH&xf-/w*&?WSAW- 
^CfctCioT, (12 mg, 0.030 mmol) t VXU%<?>W.mt: 

MA : 189-191 X: THftAfttt : 

NMR (CDCb) * : 3.06 (3H, d, J-4.5 Hz), 4.04 (3H, s), 4.15 (2H, s), 5.70 (1H, m) 
, 6.97-7.04 (2H, m), 7.13-7.17 (2H. m), 7.52 (1H, s), 7.88 (1H, s), 8.03 (1H, d, 
J=2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.96 (1H, brs). 

tBSE#2 003-3075174 
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56/ 



-ffc'a'^I-19 

it&%>W-b (206 mg, 0.498 mmol)£ffiv> > ##fll©j&7Ig£*i:-CRl&«rfT 0 £ t 
^Sft^I-190ifiig B B a (158mg)=Sr#^o - * 

fcioT, aMMfrfr»I-19 (97 mg, 0.24 mmol) SrfffettA £ lT4«OOTT?ftfe. 
IkA : 198.5-199.5 *C ffgfiiSI : , r 

NMR (CDCh) 5: 2.27 (3H, brs), 2.99 (3H, brs). 3.99 (3H, s). 4.15 (2H, s), 4.61 

(1H. brs), 6.96-7.03 (2H. m), 7.14-7.18 (2H, m), 7.35 (1H. s), 7.99 (1H. d, J=2 
.4 Hz), 8.80 (1H, d, J=2.4 Hz), 11.53 (1H, brs). 
Xft##r : CzifooFNsOsSi: LT 

ttfctt 00 : C, 61.00; H. 4.88; F, 4.59; N, 10.16; S, 7.75. 
fl*f* (%) : C, 60.84; H. 4.76; F. 4.45; N, 9.88; S, 7.55. 

[<fc5 2] 





»iXi» " ™ 

21 OHO 



M0 m ° 



^1111 

Hi&fll 1 9>%21M tltzfc&miO (450 mg, 1. 22 mmol) «)rh?tKD77> 
(15 ml)»*fc. MzaT. 1-83 mmol) Of bj7 

KKD77>(3 al)»*fcftI;U 5$J-H««Lfco *V»T, "C*fr*JU * 

aHKB}** b V *M47 mg, 1.2 mmol) *>7fc(3.6 ml)»**ftlx;fc!ft, MTMOfl-Htt 

jib*. wB*tio»«**^ h y * a»«(u **it22?£if vi 

•1 v/v) •C»atT#e.*tfcB»*Wfl-M4r«ET»»i-*^fcKi9, ffc#»20 (342 
mg, 0.962 mmol) fcfcfefMK* UT79%OJR*T?#fc, 

H2XS y 

<fb<g*20 (342 mg, 0.962 mmol) trn*/VA(20 ■l)»iBCK, MT, BMfc^XT 
XIV) (1.25 g. 14.4 mmol)**nx.> 22I$H«MLfco MitiW 

h/?7^-i:#Lfc, n .A, + tv-ftSxf * (2:1 v/v) •e»«LT#6*tfcB»*0 
frW**ET*»-*-4£i:KJ:<K <frfr*21 (149 mg, 0.422 mmol) t«ifettftfctT44 

03IH 
/ ft.'a"®I-20 

flS*W21 (213 mg, 0.603 mmol) £ «fcUs * n it* h ') -7 A (723 mg, 4.82 mmol)tf>7-fe 
h^MJMlO ml)«iiiftK**T, VLithVJt+WXfiM M l > 4.82 mmol) ©7* 
h-hy*(2.5«l)»«*liniLT, *©4 415fl-PI«*PLfc. *v»t?, *flfck**bV* 
A(405 mg, 4.82 mmol)07-b h - HJ M2.5ml)&rB**iDx., M*T?»U»*»e>15 
frH»#Lfc. 3&fclli*W«»Lfc. U 10%3EWBWc*^by>AJSF«(3 

ttiliE^F2 003-3075174 
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m-2ozn&&£k t L-cn2 mgtf/co ztit* * s - fr-wm^r * z £ 

trioT, OTffrfr*I-20 (54.5 mg. 0.161 mmol) frtftfrfeiBA t L T27%OJR^-C*#^ 

: 301-302 TC : *9 

NMR (DMSO-de) *: 3.70 (3H, s), 4.10 (2H, s), 7.10-7.16 (2H, m), 7.27-7.32 (2H, 
m), 8.21 (1H, brs), 8.43 (1H, brs), 9.36 (1H, brs), 9.57 (1H, brs). 
TtmfrVT : C19H14FNO4 1 Lt 

ft** («) : C. 67.25; H, 4.16; F, 5.60; N, 4.13. 
frffim. (*) : C, 61.23; H, 3.57; F, 5.00; N, 3.94. 

mmm 1 o 

Hfc5 3] 




^mMl^lXm. Qfthtttilt&W (800 mg, 1.98 mmol), v 7 >4"t;#3 (709 mg, 7 
.92 mmol), r b 9 x^-A^7>*= , > A^7— K(310 mg, 1.98 mmol) > h U * (v^>v 
•;-T>7-fe h>) ^/f^^^A(72.5 mg, 0.079 mmol), l.l'-lf* (y'7i-m7^ 
y) 7 j. n -t > (176 mg, 0.317 mg) O ^ t ^ > (10 «D#**1.5l*H*aE tfco 1* U 

(•^^i"Jf>7'thV) ^7^7 A (72.5 mg, 0.079 mmol), 1, l'-fcT-X (v7^- 
;v**7-fy) 7 * n -fe > (176 mg, 0.317 mg) *iI*Pt, Z b\zmffl&VH.fz 0 RRf& 
*m.UZX'#mL. /I/ (80 ml)£2W;i, 20^-Kit^t/co S^^-b^-f 

^77^ -tc#tfeo n-^**V-Bfc$x?-;v (3:1 v/v) -C?£tU LT#t>*t^Bfi<JtK^ 

22 (502 mg. 1.43 mmol) £&mfe*£JI k LTiR^73%"C#7to 

&2Ig 
ffc^I-21 

Xttffll l©^lX^i Ofc&ttfc-f&MM (150 mg, 0.371 mmol)£fflv>, 9 <OJ&3 

I|lKifSi:TRj££<fct^#f£ : fT 9 -tCi 0, mmit&m-21 (143 mg, 0.367 mmol) 

bus : 152 r nm&mm : 33x7* h - b >; 

NMR (DMSO-de) 8: 3.91 (3H, s), 4.30 (2H, s), 7.14-7.20 (2H, m), 7.37-7.42 (2H, 
m), 8.08 (1H, s), 8.24 (1H, d. J=2.1 Hz), 8.94 (1H. d, J=2. 1 Hz), 11.31 (1H, brs 
). 

7Cft##f : CuHisBrFNOst LT 

ftftMft (%) : C, 55.41; H, 3.36; Br, 20.48; F, 4.87; N. 3.59. 
frffim (») : C, 54.91; H, 3.41; Br, 19.73; F, 5.05; N, 3.65. 

•ffc£-®22 (150 mg, 0.428 mmol) %mM 9 ©*3I»K»CTM6J9 i. Tf&ifi * 

mSE# 2003-3075174 



^2 0 0 3-2 7 0 8 6 3 



^-v : 58/ 



bm&&-tZ>ZtiZ£oX, *»ffrfr4frI-22 (112 mg, 0.333 mmol) £«fei$Slfii: LX 

B>& : 178-179 1C S&.H?#& : S«xf^-xf^x-f*' 

NMR (DMSO-de) 8: 3.91 (3H, s), 4.32 (2H. s), 7.14-7.20 (2H, a). 7.39-7.44 (2H, 

m), 8.25 (1H, brs), 8.40 (1H, brs), 9.01 (1H, brs). 

Ttmfrffi : &9H13FN2O3 t LX 

fftMS (%) : C, 67.85; H, 3.90; F, 5.65; N, 8.33. 

&*rlL (%) : C, 67.09; H, 3.95; F, 5.47; N, 8.16. 

1,6-^-7^'J t Lt, &TOft^£*j£L£o 

mmm-i 

[it5 4) 




A-1 



A-i 3-^>f *-8-li Kn* , /-l,6-t7f 'J fV-7-**#^l ^f^f* 

1) ^tfflt (#538364-16764) |B«0*feK:*CT, (US 4973695) BEfcHfrfrflM-'* > 
y^-^n^t-^ (27.78 g, 190 mmol) $M (Chem. Pharm. Bull.. 1989, 37, 
3236.) @EMb^2-T5 S 79 fr#>Wt Vs.* (29.95 g, 160 mmol 
) *RJ& 4N*®Ht?- b 9 * A (160 ml, 640 mmol) XT fr* VW^ftMLX, 

v>-2, 3- v# (23.22 g) *lR^56%-C#fCo 

NMR (DMSO-de) 5: 4.09 (2H, s) 7.20-7.35(5H, m). 8.03 (1H, d, J=2.1 Hz), 8.68 (1 
H, d, J=2.1 Hz). 

2) ±E-fk^t»2 (2.52 g. 9.80 mmol) **6*H«»K 120TCT?2l^|HIlHI^. 
*U #P>tL^mift7K®«r5:S)c (J. Med. Chem., 1989, 32, 827.) ISf&^&KS 

, vyn^TJW-m «<lttfl*©156KJ:9'C5-'<>^-3-i: Kn* 
v^^l/tf'J v J >-2-*;V**>^ -f V/n^xj^fM (560 mg) SrJR^20»-C#7t o 
NMR (CDCls) S: 1.44 (6H. d, J=6.3Hz), 3.69 (1H, brt, J=6.9Hz), 4.04(2H, s), 4.7 
5(2H, d, J=6.3Hz), 5.34UH, sec, J=6.3Hz), 7.15-7.33 (5H, m), 7.63 (1H, d, J=2.1 
Hz), 8.56 (1H, d, J-2.1 Hz). 

3) ±B-ffr&*3 (550 mg, 1.93 mmol) ZXffi (W002/30930) fB*«>#ifcfc*CT, N- b 

A-1 (557 mg) &JR2p85%-e#fco 
1K£ : 174TD 

7C^#: CnHuNzOai: LT 

H-fT-ft («): C, 69.38; H, 4.79; N, 9.52. 

frim (*): C, 69.40; H, 4.78; N, 9.34. 

NMR(CDC1 3 )*: 4.12(3H, s), 4.25(2H, s), 7.22-7.39(5H, m), 7.98(1H, m), 8.76(1H, 
s), 9.10(1H, d, J=2.1Hz), 11.76(1H,. s). 

2 003-3075174 



#M 2003-270863 



: 59/ 
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A-2 : R = Me 
A-3 : R = B 



A_2 3-(4-7fl/*n^>$?^)-8-li Kn#*-l,6-*-7*-'J v*>-7-# ^•f-^x 

it* : 218-219X: 

5c^*f : C17H13FN2O3 1 lt 

fllUt (%): C, 65.38; H, 4.20; N, 8.97. 
##HI 00: C, 65.19; H, 4.19; N, 8.90. 

NMR(CDC1 3 )*: 4.13(3H, s), 4.23(2H. s), 7.02-7.08(2H, m), 7. 17-7. 23(2H, m), 7.97 
(1H, m), 8.77(1H, s), 9.08(1H, d, J=2.1Hz), 11.77(1H, s). 



A_3 3-(4.7*tn^^^)-8-K Kn**/-l,6-t7f 'J 
: 209-211"C 

yc^frVf : C18H15FN2O3 LT 

tfit* (»): C, 66.25; H, 4.63; N, 8.58. 

^^f-fg (%): C. 66.03; H, 4.44; N, 8.47. 

NMR(CDCl 3 )a: 1.53(3H. t, J=7.1Hz), 4.22(2H, s), 4.60(2H. q, J=7.2Hz), 7.00-7.08 
(2H. m), 7.18-7.22(2H, m), 7.96(1H, m), 8.77(1H, s), 9.07(1H, d, J=2.1Hz), 11.93 
(1H. s). 

2- (4-7 ;i/^-n^>v r ;V)-2--/n^f--;V6{±x £kTlZ7F-$"Jj&\z£'?X&i&L-fz 0 
Ht5 6) 



4 ' 5 « 

1) X1K (Chem. Commun., 1984, 1287) S*^fti:i»Ct, (-7**0 9-^* 
> (50 g, 225 mmol) tTV frTfrz-fr (23 ml, 337 mmol) WAft&T 

, HeckKJSKftU, (94-96*0, 7mmHg) K «t -pT3-(4-7 7 ^x;V)^n tf 

;v5 (27.5 g) tw*«weftfc. 

NMR(CDC1 3 )£: 2.73-2.79(2H, m), 2.93(2H, t. J=7.4Hz), 6.94-7.00(2H, a). 7.12-7.1 
7(2H, m), 9.8K1H, t, J=1.2Hz). 

2) ±IE'fb^%5 (53 g, 348 mmol) £37%*;^'; > (31.2 ml) J/xW^* 
^ (38.3 g) 110riB#Win^L^m. x-xJi'Srinx, 3H*«Lfc. &*§Sc 
K-7***->-7A-e«fciS&&> 8£HEs£@ (lOl-lOSt:, 8mmH g ) ICtoT. 2- (4- "7 n * V 
-^;l/)_2-7'n^^--;V6 (45.3 g) *lR^79Xt??#^ 0 

NMR(CDC1 3 )$: 3.54(2H, s), 6.07(1H, d. J=0.6Hz), 6.11(1H, t, J=1.4Hz), 6.94-7.01 

ttiiE#2 003-3075174 
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^-v: 60/ 



(2H, m), 7. 11-7. 16 (2H, m), 9.59(1H, s). 

A-4 3_(4-7^*n^t>VA')-8-t: Kn^^-l,6-t7f-'J3'>-7-**#>l 
Mb 5 7] 




A-4 



±IB-fk^A-2 (156 mg, 0.5 mmol) <EM 9 S -/W-f- Y 5> Kn 77 > (8 ml) ftftK* 
2N7Km-fb^bV 7 A (1 ml) fcfiUx.. U$H¥lnJ&M L£<, 2N&$£}JDx.> ft 

£i5fc$-U A-4 (72 mg) 4:C$48)Ce||^, 

: 257X: 
FABMS : m/z 299(M+H) + 

NMR(DMS0-d6)5: 4.19(2H, s), 7. 12-7. 18 (2H, m). 7. 34-7. 39 (2H, m). 8.21(1H. d, J=2 
.1Hz), 8.40UH, s), 8.88(1H. d, J-2.1Hz). 



A-5 3-^>v;v-5-^nn-8-t Ko**/-l,6-t 7^'J y V-7-*^jK>BI >^;v^X 
[<fc5 8] 




-tlB-ffc^A-l (118 mg, 0.4 mmol) <DT-b Y - b V JWftiS (10 ml) K> N-?nn*^ 
->>^f5 K (59 mg, 0.44 mmol) frJniU 3WMmJ»MLfco #*P&. »«t*«M«L>^ 

— DO'tJl/A -CWISS t ^ A-5 (69 mg) £ lR^52X-C#fe , 
: 209-210X3 

x^5Hfr : &7H13CIN2O3 1 lx 

tm^. (%): C, 62.11; H, 3.99; N, 8.52. 
»Vfm (*): C, 62.17; H, 3.90; N, 8.44. 

NMR(CDCU)*: 4.1K3H, s), 4.28(2H, s), 7.22-7.39(5H, m), 8.34UH, dt, J=0.9, 2. 
1Hz), 9.1K1H, d, J=2.1Hz), 11.78(1H, s). 

HifcfllA-6 

A-6 3-^y^*-5-7n*^-K Kn**/-l,ft.t7f' ; j;>-7-#*#>f 



miE#2 003-3075174 



#M2 003-270863 



^-y: 61/ 



lft5 9] 




JbfBft-£%A-l (106 d«, 0.36 mmol) OT-fe h 9 (10 ml) N-^n^x 
? y>^5 K (71 mg, 0.4 mmol) frtJDx.. M"ClPHMMl#Lfco R*S*U, 0.5M^* 

**R* MJ * A t fco Will L £ «m u * * -/ - t 

fco »?>itfc#jfftt> *y-*-*nn*/i/ATMHgfiU A-6 (108 mg) *JR*81%"C» 

m A : 213-2141C 

7n3t55-#r : Ci 7H1 3 BrN 2 0 3 b L X 

tMFtt («)'• C, 54.71; H, 3.51; N, 7.51. 

5H»Hg (%): C. 54.77; H, 3.35; N, 7.35. 

NMR(CDC1 3 )*: 4.1l(3H, s), 4.29(2H, s), 7.22-7.39(5H, m), 8.30(1H, dt, J=0.9, 2. 
1Hz), 9.07(1H, d, J-2.1Hz). 11.77(1H. s). 

[ft 6 0] 




A-7 : R = Me 
A-8:R = Et 



MA : 234-236TC 

7uH5M*f : Ci7Hi 2 BrFH 2 03 b LX 

fUTffi (%): C, 52.19; H, 3.09; N, 7.16. 

(*): C, 52.29; H. 2.99; N, 7.05. 
NMR(CDC1 3 )*: 4.1K3H, s). 4.26(2H, s), 7.02-7.09(2H, m), 7. 17-7. 23(2H, a), 8.28 
(1H, dt, J=0.9, 2,1Hz), 9.05QH, d. J=2.1Hz), 11.78(1H, s). 



A-8 5-^n^e-3-(4-7;v^n^V^)-8-fc Kn+y-l,6-t7f 'J 

: 154-155X: 
Vtmfrtir : CisHuBrFNaOs b LX 
tttM* (*): C, 53.35; H, 3.48; N, 6.91. 
$HH£ (%): C, 53.42; H, 3.14; N, 6.91. 

NMR(CDCl3)$: 1.5K3H, t, J=7.1Hz), 4.26(2H, s), 4.59(2H, q, J=7.2Hz), 7.03-7.08 

(2H, m), 7. 18-7. 23 (2H, m), 8.27(1H, m), 9.04(1H, d, J-2.1Hz), 11.93(1H, s). 

HJ&0IA-9 



ffilE#2 003-3075174 
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^-v: 62/ 



MK6 1] 




A-9 3-(4-7 ;p^n^>'v ? ;V)-8-t: Kn#v-5-^ 9 >XJl-*-)l'7? /-l,6-t7f'J v 

1) ±13^3^-7 (3.28 g, 8.38 mmol) t h'Jxf^T?)' (1.67 ml, 12 mmol) 
fc^l'S'ilFft (60 ml) fc, m<bhv^V (1.60 g, 8.4 mmol) £Jnx.> 

Lfco £<bK, ^bb'>^ (160 mg, 0.84 mmol) £tDx.> 2P#WS^t^o 

y«LT> 7 (4.08 g) ?rlR^89%-e#^o 

NMR(CDCh) 8 : 2.44(3H, s), 3.80(3H, s), 4.22(2H, s), 7.03-7.09(2H, m), 7.16-7.20 
(2H, m), 7.32(2H, d, J=8.1Hz), 7.84(2H, d, J-8.4Hz), 8.28(1H, m), 8.88(1H, d, J= 
2. 1Hz) . 

2) JcW: (Org. Lett., 2000. 2, 1101.) BttO^fefc* CT. S*5KitT, ±IB<b^® 
7 (613 mg, 1.12 mmol) k>?^^^*V7?K (127 mg, 1.34 mmol) ifta/<?V?r 
A (11 mg, 0.05 mmol) > **>b#* (43 mg, 0.075 mmol) fcJKSH:?'** (489 mg, 

1.5 mmol) ft&T, V**V->*-t*mmmilkMfaLX* 1*b£-&8 (618 mg) *tt#98XT 

NMR(CDC1 3 )* : 2.43(3H, s), 3.16(3H, s). 3.85(3H, s), 4.09(2H, s), 6.99-7.05(2H, 
a). 7. 09-7. 14 (2H, m), 7.3l(2H. d, J=7.8Hz), 7.81(2H, d, J=8.4Hz), 8.56(1H, m), 8 
.62(1H, d, J=2.1Hz), 12.23(1H, s). 

3) ±|B-fb^8 (150 mg, 0.27 mmol) <DT b 9 K Kn 7 9 (3 ml) K> 7K*£T\ 
Mrf b 'J 7 A * h*->K (0.81 ml, 0.81 mmol) fciHx- MT-2B#ra^#L.£:o Rfcfo 
riNmm**nx.4 , 'f0t> ^nn^i/A-^tHflfflLfco *$&Jf SrTkSfcU b 'J 

»«t«*L.T#e>*tfcie*tiMiu »»xf^tft»u, a-9 (59 m g 

) *JR^54XT-#^o 

: 205-2101C 
FABMS : m/z 406(M+H) + 

NMR(DMSO-ds) 5 : 3.53(3H, s), 3.94(3H, s). 4.26(2H, s), 7.16(2H, dd, J-8.9, 8.9Hz 
), 7.39(2H, dd, J-5.7, 8.7Hz), 8.56(1H, s). 9.14(1H, d, J-1.8Hz). 10.79(1H, brs) 
, 11.23UH. brs). 

jt*«A-90*ffiUi|ltT, J^TW'fb^A-lO, llt-frJELfc. 
Hi&tfOA-lO 

A-10 5-7W75/-3-(4-7^nAjyy»^-t Kn^->-l,6-^7f-'J 



ttfE# 2003-3075174 
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Mb 6 2] 




MjSC : 263-267t: 
FABMS : m/z 370(M+H) + 

NMR(DMS0-d6)5: 2.15(3H. s). 3.93(3H, s), 4.25(2H, s), 7.15(2H, dd, J-8.9, 8.9Hz 
), 7.36(2H, dd. J=5.7, 8.7Hz), 8.18(1H, d, J=1.8Hz), 9.08(1H, d, J=1.8Hz), 10.51 
(1H, s), 11.24(1H, brs). 



^JS^lJA-11 

me 3] 




A-11 



A-ii 3-(4-7;i/*n^>v;i")-8-£ Kn*v-5-(2-**v-fc?n'; n>)-i,6-j-y 
f->; e»-7-#/i"Ki'Bfc ^f^f^ 

: 260-262t: 
FABMS : m/z 396(M+H) + 

NMR(CDC1 3 )£: 2.3K2H, tt. J-7.5. 7.5Hz). 2.66(2H, t, J=8.1Hz), 4.08(3H, s), 4 1 
3(2H, t, J=6.9Hz), 4.2K2H, s). 6.99-7.05(2H, m), 7. 16-7. 21 (2H, m). 7.98(1H, m), 
9.00(1H, d, J=2.1Hz), 11.70(1H, s). 



[it6 4] 



Ts >0 OH 



9 A-12 



A-12 3-(4-7;U*n^>S/;v)-8-fc K0*-/-5-(H-^ -f-;V)> * >*;i/*_;V7 5 ^-1.6 

1) ±E-fk-&^8 (306 mg, 0.55 mmol) O^^f Jl'*)^?? K?#}£ (3 ml) fc*e»-tev 
*A (176 mg 0.54 mmol) t 3 Vlt* *P (0.034 ml, 0.54 mmol) fcJJBx. mM%^ 
Wfirt-mm^o £<bl^ ^-fe'>^A (117 mg, 0.36 mmol) tB^it*** (0.0 
22 ml, 0.36 mmol) fciitaU 3HH«#t^o JxfcfcK#£@£*flD*-, B 2^f 

*L-C#^tt^ifi«rv , J*^^*9A^n-7h^77'f-H#LT, 9 (233 mg) SrJR 
^74% ^* o 

NMR(CDC1 3 )V: 2.42(3H, s), 3.17(3H, s), 3.42(3H, s), 3.86(3H, s), 4.17(2H, s), 6 
.98-7. 04 (2H, m), 7. 05-7. 17 (2H, m), 7.29(2H, d, J=7.8Hz), 7.84(2H, d, J-8.4Hz), 8 

ffi|E# 2003-3075174 



mU 2 0 0 3-2 7 0 8 6 3 v : 64/ 

.47(1H, m), 8.76(1H, d, J=2.lHz). 

2) JL|B'fb^9^'bllife^lA-90 (3) it'k%ak-12* £$LLtz 0 

Mj& : 190-192'C 

7G^*f : CisHisFlfeOsSt It 

tWIt (%): C, 54.41; H, 4.33; N, 10.02. 

*#Ht (*): C, 54.13; H, 4.04; N, 9.84. 

NMR(CDCh)«: 3.20(3H, s), 3.36(3H, s), 4.07(3H, s). 4.23(2H, s), 6.99-7. 05(2H, 
m), 7.16-7.21(2H, m), 8.46(1H, d, J=2.1Hz). 9.2l(lH, d, J=2.4Hz), ll.8KlH.-s). 

^IJS'jjjIA-13 

A-13 3-(4-7;V'*n^i>^;i/)-8-t: Kn * ->-5-(2-** V-tf^U v^-l-f A0-1.6-"*- 
y > -1-1] W. tf-frx-^T-fr 
[4H6 51 




1) ±12^^-2 (3.56 g, 11.4 mmol) ©WfMMT? YWtik (200 ml) N- 
3 - K* * V W 5 K (3.06 g, 13.6 mmol) £Sllx.> ^iST?— Lfco KJoifc** 

> teM^^MJ ^iR@*L^o #fWLfcttA*WRU 

i£U 10 (4.97 g) *W99Kf»fc. 

NMR(CDC1 3 )S: 4.10(3H, s), 4.27(2H, s), 7.03-7.09(2H, m), 7. 18-7.23(2H, m), 8.10 
(1H, m), 8.99(1H, d, J=1.8Hz), 11.76(1H, s). 

2) ±|B'ffc^l0*^llifeW9<O^ftir!iC-C, <b^A-13Sr^t^o 
U>^ : 260-264^ 

FABMS : m/z 410(M+H) + 

NMR(CDC1 3 ) £ : 1.99(4H, brs), 2. 53-2. 58 (2H. m), 3.41(1H, brs), 4.08(3H, s), 4.2l( 
2H, s), 7.02-7.07(2H, m), 7.15-7.20(2H, m), 7.65(1H, m), 9.01(1H, d, J=2.1Hz), 1 
1.84(1H, s). 

,*Jfi0|A-14 
Mb 6 6] 




14 



A-14 3-(4-yfr*u^>i?fr)-8-KVv*>'-l,6--i-7r')*J>-5,7-fj)l'#>m. 7-> 

tti|E# 2003-3075174 
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1) ±.Uft&%llO*m&Mk-9<D (1) o^-ffitcmCT, ffrfr»l2*'frttL;fc 0 
NMR(CDC1 3 )5: 2.43(3H, s). 3.79(3H, s), 4.22(2H, s). 7.03-7.08(2H, m), 7.15-7.20 
(2H, m), 7.3K2H, d, J=7.8Hz). 7.83(2H, d, J-8.1Hz), 8.10(1H. a), 8.82(1H, d, J= 
2.1Hz). 

2) ±fB-fb^l2 (592 mg, 1.0 mmol) 0^m*A75 KM (12 ml) *J 4 
V/alfjVxf^T^V (0.52 ml, 3.0 mmol) , Z-lh*) ***>i'*) J — * (1-4 
3 ml, 10 mmol) kft^^fA (11 mg, 0.05 mmol) £iDx^ — SSKfcRlt^B^T, 

2E. »»it!i*-?i!fe»L*:o 

y'J*m5A^n-7h/77^i:#Lt, 13 (490 mg) &JiJU£80%T'#rt:„ 
NMR(CDCh) S : 0.1K9H, s), 1. 18-1.24(2H, m), 2.43(3H, s), 3.83(3H, s). 4.19(2H, 
s), 4. 52-4. 58 (2H, m), 7. 01-7. 07 (2H, m), 7. 14-7. 20 (2H, m), 7.31(2H, d, J=7.8Hz). 
7.84(2H, d, J=8.4Hz), 8.87(1H, d, J=2.1Hz), 8.93(1H, m). 

3) ±15^^113 (480 mg, 0.79 mmol) Of >7t Kn7 5^iiS (5 ml) K, *.5^T 

, myvit? d.omi) «tl, M-ejM*Lfc. xfr&zh 

izmy yitT h ?7f*7V*i^ A (0.8 ml) *fgTL, ^S-C303iii$b£o 

ic^mm**nx.> si^i^;v-^2iii}amL7to *$Jf £7je?2isk ^ft^ilTK-eiJfe^t^o 

^«®*L-C, ^S14 (431 mg) 
NMR(CDCl 3 )ff: 2.43(3H, s), 3.89(3H, s), 4.21(2H, s). 6.99-7.07(2H, m). 7.13-7.19 
(2H, m), 7.30(2H, d, J=7.8Hz), 7.8K2H, d, J=8.7Hz), 8.84(1H, d, J=2.1Hz), 9.66( 
1H, m). 

4) ±Etefr4&14*fc#EiS«A-90 (3) (D-fimzmiX, fls£-&A-14*£-j£Lfco 
j§*.£ : 184-186'C 

7cfg55-#f : CisHisrazOs t tr 

ft** (X): C, 60.68; H, 3.68; N, 7.86. 
frflfit (%): C, 60.46; H, 3.53; N, 7.87. 

NMR(CDC1 3 )£: 4.14(3H, s), 4.26(2H, s), 7. 00-7. 06 (2H, m), 7. 18-7. 23 (2H, m), 9.09 
(1H, d, J=2.1Hz), 9.70(1H, m), 11.04(1H, brs), 12.06(1H, brs). 

A-15 3-(4-7JVtn^V^)^-K KD*'>-l,6-t7f 9 
Mb 6 7] 




1) ±Mik&%0W (8.76 g, 20 mmol) O'^fWn?? h*!!Psii£ (80 ml) fc, DBU 
(4.48 ml, 30 mmol) fcJUt'OS'/l' (3.56 ml. 30 mmol) Srlll*.* ^iST?5i$Hm#L 

ttiSE# 2 003-3075174 
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, 15 (7.64 g) £JDU£72X-e#Jfco 

NMR(CDCh)5: 3.94(3H, s), 4.26(2H, s), 5.54(2H, s), 7. 03-7. 09 (2H, m), 7.19-7.26 
(2H, m), 7. 32-7. 41 (3H, m), 7.55-7. 57 (2H, m), 8.13(1H, m). 8.97(1H, d, J=2.1Hz). 

2) ±I&f&&*15 (264 mg, 0.5 nunol) Of^f***A7? K?§ifc (5 ml) l"> 5>4 V 
T'ne^xfjl/T? > (0.44 ml. 2.5 mmol) . *9J-» (0.4 ml, 10 mmol) tmM^ 

(5.6 mg, 0.025 mmol) fcjDiU -BMtJfe*#H*T. M"e2B*W«#Lfc. 
BOB*IC, #lt®*JP^x *-02H*lllHLfc. #*W**-C2liK KrtDAtt*T?ft 

LT. 16 (199 mg) *JR*87%T»fc. 

NMR(CDCb)5: 3.96(3H, s), 4.06(3H, s), 4.24(2H, s), 5.70(2H, s). 7. 02-7.08(2H, 
m), 7. 20-7. 25 (2H, m), 7. 32-7. 40 (3H, m), 7. 55-7. 57 (2H, m), 9.05(1H, d, J=2.1Hz), 
9.18(1H, m). 

3) ±IB^b^l6 (115 mg, 0.25 mmol) <D&ik* V (3 ml) fc, tKJ^T, MJ 
7**nB|sBI (l ml) £Jnx-> M-<?2l*m*#Lfco #*BMfc* b 
V ? A jbnx., pH7.2Kp&U *nn*MfttEBL!t. ;fi«f £pH7.2'J yfttt 

-15 (69 mg) *JR*74%T?»fco 

Sfe * : 191-194"C 

7tmfrft C19H15FN2O5 t LT 

IWHt (»): C, 61.62; H, 4.08; N, 7.56. 

##HI (X): C, 61.86; H, 3.92; N, 7.52. 

NMlUCDChU: 4.06(3H, s), 4.14(3H, s), 4.25(2H, s), 7. 01-7. 07 (2H, m). 7.19-7.24 

(2H, m), 9.07(1H. d, J=2.1Hz), 9.23(1H, m), 12.16(1H. brs). 



[It 6 8] 




A-16 3-(4--7;v*o^>-v>;v)-8-fc Kn*^-5-U V7*n tf;V7 5 y )#/1/jK-;v-1,6- 

1) ±|B-ft;^10 (2.32 g. 5.29 mmol) <D~s 2 f~J\/fcflsJ* T X Ki£& (90ml) &<ft4 
b^^^^^A- (1.08 ml, 8.0 mmol) ££t&-fev"fA (2.82 g, 8.0 mmol) fcflnx., 

t±SiE^p2 003-3075174 
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«*Lfc« tf»U*:»lti''f V^n e*x-f ^ ; - WWtlU, 17 (1.75 g 

WR(CDCls) » : 3.81(3H, s), 3.95(3H, s), 4.26(2H, s), 5-48(2H, s), 6.89(2H, d J= 
8.4Hz), 7.04-7. 10(2H. m), 7.20-7.25(2H, m), 7.48(2H, d, J=8.7Hz), 8.13(1H, m), 8 
.98(1H, d, J=2.4Hz). 

2) ±Mit&mifrt>%nm-wD (2) (3) ©^stftt, iti?®i&z&fcLtz 0 

NMR(CDC1 3 )*: 3.81(3H, s), 3.96(3H, s), 4.25(2H, s), 5.76(2H. s), 6.88(2H, d, J= 
8.4Hz), 7. 01-7. 07 (2H, m), 7. 20-7. 25 (2H, m). 7.44(2H. d, J=8.7Hz), 9.07(1H, d, J- 
2.4Hz)] 9.73(1H, m). 11.42(1H, brs). 

3) ±mik&m& (130 mg, 0.27 mmol) toMit* * (4 ml) K> V/ntf 
;PT5 > (0.026 ml, 0.3 mmol) ^ WSCD^iS (58 mg, 0.3 mmol) fcHOBt (5 mg, 0.03 
mmol) MMrC-mmLtzo JUB*fc*«*ilU. BHSg^*t?2@»fflL*: 

9AT?*HWk tfffltfclSa*.* U 19 (120 mg) SrJR^ 

85%-C#^ 0 , , . o/\ 

NMR(CDC1 3 ) * : 1.32(6H, d. J=6.6Hz), 3.80(3H, s), 3.95(3H, s), 4.20(2H, s), 4.20- 
4.33(1H, m), 5.58(2H, s), 6.87(2H, d. J=8.7Hz), 6.98-7. 04(2H, m), 7.20-7. 24(2H. 
m), 7.44(2H, d, J=8.7Hz), 8.01(1H. d. J=8.4Hz), 9.00(1H, d, J=2.1Hz), 9.96(1H, m 
). 

4) ±.mt^l9^h^mUk-15<D (3) O^ffi^iSSC-C, <b*»A^16Sr**Lfco 
: 170-172TC 

X^*f : C21H20FM3O4 t LX 

ft&m (X): C, 63.47; H, 5.07; N, 10.57. 

&*m (%): C, 63.18; H, 5.05; N. 10.52. 

NMR(CDC1 3 )$: 1.34(6H, d, J=6.3Hz), 4.12(3H, s), 4.2l(2H, s), 4.23-4.37(lH, m), 
6. 97-7. 03 (2H, m), 7. 18-7. 23 (2H, m), 7.91(1H, d, J=8.1Hz), 9.01(1H, d, J=2.1Hz), 
9.94(1H, m), 11.86UH, brs). 

JS^3-(4-7^*n^>v f ^)-8-t: Hn*->-5-(2-* h^->xf^)T§ J Ufr#=-fc-\ 

HH6 9] 
OH 

"0X6°°°"' 

A-17 

nmmk-i6<D^mzm^x, it&mh-nz&i&Ltzo 

JUtM. '. 145-146T3 

Ttmfrtf : CziHsoFNsOs 1 LX 

tMM («): C, 61.01; H, 4.88; N, 10.16. 

dMfftt («): C, 60.89; H, 4.87; N, 10.26. 

NMR(CDCl 3 )a : 3.44(3H. s). 3.61-3. 73(4H, m), 4.12(3H, s), 4.22(2H, s), 6.98-7.04 
(2H, m), 7.18-7.22(2H, m), 8.35(1H, brt), 9.02(1H, d, J=2.1Hz), 9.88(1H. m), 11. 
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91 (1H, brs). 

Mb 7 o] 




A-18 3-(4-7;vtn^>'y;i/)-8-t Kn*->-5-(3-i: Kn*->-l-:/a fcf^;u)-l,6-t7 

1) ±fB-ffc^-!Krl5 (528 mg, 1.0 mmol) OWfWW7 5 K?#?£ (10 ml) M 
^gjETMi&T\ 7n,K;i^;i/Trt'3-;i/ (0.087 ml, 1.5 mmol) * F'Jxf^T?^ (1. 
39 ml, 10 mmol) , 3 <Mbl£— £H (9.5 mg, 0.05 mmol) hPdCh (PPhah (35 mg. 0.05 m 
mol) SriJllx., 305M»#bfco Ml:, 0.5M^xvflfcjc»«, 10*E«Bfcfc*-M* U *A 
*»«*ijn;U ^SSx^;v-e2[glJfiWL^o 0.5M? *-Ci*i*L 

T, 20 (410 mg) * W90%t»»fe. 

NMR(CDCb)ff: 3.94(3H, s), 4.24(2H, s), 4.62(2H. s), 5.60(2H, s), 7.02-7. 08(2H, 
m), 7. 18-7. 23 (2H, m), 7. 32-7. 41 (3H, m), 7.55-7. 58 (2H, m), 8.39(1H, m), 9.0l(lH, 
d, J=2.1Hz). 

2) ±|B'fk^%20^<blli&^A-15O (3) OD^&KigCT, -ffc<&«A-18fc£-# Lfco 
gli ,6 : 205-208*C 

7G3*i3Hr I C20H15FN2O4 0. l&Ofc LT 
tf&m (%): C, 65.25; H, 4.16; N, 7.65. 
ft%X®. (%): C, 64.98; H, 3.99; N, 7.69. 

NMR(CDCl 3 )a: 4.11(3H, s), 4.25(2H, s), 4.60(2H, s), 7.02-7. 07 (2H, m), 7.17-7.23 
(2H, m), 8.37UH, m), 9.04(1H, d, J=2.1Hz), 11.97(1H, s). 

A-19 l-[3-(4-7;U^n^>y;V)-8-li Kn^r^-l, 6-^7-^'J *J>-7-4 W 7nr?>-l 
Mb 7 1] 




A-19 



1) _tE'f&fr»A-2*?> HJfeflflA-160 (1) O^ffiCiltT, -fb<fr»21*-&*L*:o 
MJR(CDCl3)*: 3.8K3H, s), 3.97(3H, s), 4.22(2H, s), 5.52(2H, s), 6.90(2H, d, J= 
9.0Hz), 7. 03-7. 08 (2H, m), 7. 19-7. 23 (2H, m). 7.52(2H. d, J=8.7Hz), 8.01(1H. m), 8 
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.97(1H. s), 9.07(1H. d, J=2.1Hz). 

2) ±fBl*t£-%21 (303 mg, 0.70 mmol) Ofh7t Kn7 7>M (6 ml) fc, mM% 
Y*?4 TWX-T-fe h>}&^*PT^ lMjlft^^-T^v^A (0.84 ml) SrJnx., 

P0iSJ£T-4l$W3MI#L7to EfSiSt^ i&lfcT^-^ATjcif&fcJrax^ S^m^-?-Ji'-C2|Hl 

LTt#ib*i.-5^a£^. v';*>7';l'*9A^n-Th^v7'f-^#fC, 22 (200 mg) £JR 

NMR(CDC1 3 )S: 1.78(3H, t, J=7.2Hz), 3.06(2H, q, J=7.2Hz), 3.80(3H, s), 4.22(2H, 
s), 5.49(2H, s), 6.88(2H, d, J=8.7Hz), 7. 02-7. 08(2H, m), 7. 19-7. 23 (2H, m), 7.48( 
2H. d, J=8.7Hz), 7.99(1H, m), 8.93(1H, s), 9.06(1H, d. J=2.1Hz). 

3) ±f2l^%22^ib#life^A-15?> (3) (D^m^mCX, <b^A-19«r^ Lfco 
lfc£ I 159*0 

7G^*f : C18H15FN2O2 1 LT 

ff-#-|g (%): C, 69.67; H. 4.87; N, 9.03. 

(*): C, 69.80; H, 4.81; N, 9.02. 
NMR(CDC1 3 )$: 1.29(3H, t, J=7.7Hz), 3.38(2H, q, J=7.5Hz), 4.22(2H, s), 7.02-7.08 
(2H, m), 7. 17-7. 22 (2H, m), 7.95(1H, m), 8.69(1H. s), 9.06(1H, d. J=2.4Hz). 13.40 
(1H, s). 

HjfcfllA-20 

A-20 3-(4-7»'tn^>y^)-8-li Kn^y-l,6-t7f J >-7-* ^>K>K (2-* b 
Hb7 2] 




A-20 



1) ±E-f&e*21 (310 mg, 0.72 mmol) Of h 9 Kn 7 9 9 J ->H§i£ (4 ml) 
fc, ?K^Tx 2N7K^b^ h V ^AtK^tS (0.5 ml) SrjD/U M-ClNFllHMPLfc.. $ h 

n, zmmit-f- h u *t ^ymm. (o.5mi) *io;U sa-^sofl-a^Lfco Rjo«fc#aM* 

»*fc9*LT23 (319 mg) *Jg*»K»fco 

NMR(CDC1 3 )«*: 3.79(3H, s), 4.25(2H, s), 5.70(2H, s), 6.86(2H, d, J=8.7Hz), 7.04- 
7.10(2H, m), 7. 19-7. 24 (2H, m), 7.51(2H. d, J=8.7Hz), 8.03(1H, m), 8.92(1H, s), 9 
.12(1H, d, J=2.1Hz). 

2) ±B-ffc#»23*' *>^l*fcfl!A-160 (3) O^tciSSCT, it&%)24*'&f$, Ltz 0 
NMR(CDC1 3 )$: 3.36(3H, s), 3.56(2H, t, J=5.1Hz), 3.67(2H, t, J=5.4Hz), 3.80(3H, 
s), 4.20(2H, s), 5.52(2H, s), 6.88(2H, d, J=8.7Hz), 7. 03-7. 09 (2H, m), 7. 19-7. 23 ( 
2H, m), 7.55(2H. d, J=8.7Hz), 7.99(1H, m), 8.20UH, brt). 8.96(1H, s), 9.06(1H, 
d. J=2.4Hz). 
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3) Jbia-fb^2475^lli(g{?!lA-150 (3) <£>;fr£tci£ CT, ft^A^Ofr-g-JSLfco 

S>,4r : 147-isox; 

7G#^W : CigHisTOOa t LT 

Witt* (*): C, 64.22; H, 5.11; N, 11.82. 
5MH» (*): C, 63.82; H, 4.97; N, 11.65. 

NMR(CDCh)*: 3.43(3H, s), 3.60-3. 73(4H, m), 4.21(2H, s), 7. 01-7. 07 (2H. a), 7.17 
-7.2K2H. m), 7.9K1H, s), 8.34(1H, brt), 8.57(1H, s), 9.03(1H, d, J=2.1Hz), 13. 
35 (1H, s). 

^lKllflIA-21 

A-21 3-^>^^-5-(l,l-v^^v K-l,2-f7yf>'-2-'f ;l/)-8-fc K n * ->-l, 6-* 7 

[^73] 



OH 



A-1 




(W002/30930) IBftO^tcSCT, ±fBft^t>A-l^ib3IS^fb^A-21&^J&L 
Mfc£ : 186TC 

55^*f I C2iH2iN 3 05Si: tr 

ft-SHI (%): C, 59.00; H, 4.95; N, 9.80. 

5}-#H£ (%): C, 58.85; H, 4.81; N, 9.84. 

NMR(CDC1 3 )$: 2.41-2.58(4H, m), 3. 19-3.23(1H, m), 3. 65-3. 65(2H, m), 4.07(3H, s), 
4.11-4.19(1H, m), 4.25(2H, s), 7.21-7.35(5H. m), 8.42(1H, m), 9.02(1H, d, J=2.1 
Hz), 11.7K1H, s). 

mmmk-22 
an 4] 



A-2 




A-22 3-(4-7;v^n^>-v;i')-5-(l,l-v5i-^-> K-l,2-t7i't>-2-'f ;v)-8-fc Kn* 
5:m (W002/30930) BtO^ifeeiCT, ±B<t^A-2*e>3ie^fc'6'»A-21*#*L 

fco 

MA : 183-185*0 

l C2iH2oN305St LT 
(X): C. 56.62; H, 4.53; N, 9.43, F. 4.26; S, 7.20. 
##H£ (*): C, 56.60; H, 4.33; N, 9.28, F, 4.33; S, 7.11. 

NMRCCDCla)^: 1.60-1.80(1H, m), 2. 30-2. 70 (3H, m), 3.10-3.30(1H, m), 3.50-3.90(2H 

ffifiE#2 003-3075174 



#H 2 0 0 3-2 7 0 8 6 3 : 71/ 

, m), 4.08(3H, s), 4.1-4.3(1H. m), 4.23(2H, s), 6.95-7. 10(2H. m), 7. 13-7.22(2H, 
m), 8.38-8.42QH, m), 8.98-9.02(lH. m), 11.03(1H, s). 

HJSfliA-23 
[ft 7 5] 




A-22 3-(4-7;i-*n^>> ? ;v)-8-t FD*i»'-6-(*>ni«'J >#;^**-;^)-l,6-•^-•7•f• , ; 

1) ±15<fc^l5 (264 mg, 0.5 mmol) oy^fWWT? K?#i£ (5 ml) 

ij > (0.44 ml, 5.0 mmol) tftK/^-Vf A (11 mg, 0.05 mmol) SriHlx., — Btffcj^ 

•J I ?-A;ic?3lfl££:;j!jn;t<, ft»J.^/l'T?2ia«ltfJ Lfco *-e2 0ft»U 

#«tS*Lfco WmLfcttJftSr^^^-^ftiS-U 25 (195 mg) SrlR*76Xt?#fco NMR 
(CDCls)»: 3.42-3.45(2H, m), 3.62-3.65(2H, m), 3.81-3.91(4H, m), 3.93(3H, s), 4. 
20(2H, s), 5.6K2H, s), 7. 01-7. 07 (2H, m), 7. 18-7.22(2H, m), 7.33-7.42(3H, m), 7. 
55-7.58(2H, m), 8.30(1H. m), 9.03(1H, d. J=2.4Hz). 

2) HJfe^A-150 (3) ^ffil3tT, <t^A-23*^Lfeo 

; 235-236*C 
7GfH##r I C22H20FW3O5 t LT 
tt-^'fii (X): C, 62.11; H, 4.74; N. 9.88; F, 4.47. 
frffim. 00: C, 61.99; H. 4.66; N, 9.90; F, 4.66. 

NMR(CDCh)a: 3.42-3.46(2H, m), 3.60-3.63(2H, m). 3.80-3.83(2H, m), 3.87-3.90(2H 
, m), 4.10(3H, s), 4.2K2H. s), 7. 00-7. 07 (2H, m), 7. 15-7. 21 (2H, m), 8.28(1H, s), 
9.05(1H, s), 11.94(1H, brs). 

%mmk-u 

[it 7 6] 




A-24 5-(^if^7 3 /*^^;w)-3-(4-7;V^-a^>^;V)-8-H Kn^->-l,6-t7 

mm : 179-18OX: 

TtmfrVr : C22H22FN3O4 0.9H20t Lt 

(%): C, 61.79; H, 5.61; N, 9.83; F, 4.44. 
##Hi (%)'■ C, 61.88; H, 5.70; N, 9.94; F, 4.63. 

NMR(CDCh) S : 1.13(3H, t, J=7.2Hz), 1.27(3H, t, J=7.2Hz), 3.17(2H, q, J=7.2Hz), 
3.6K2H, q, J=7.2Hz), 4.09(3H, s). 4.20(2H, s), 6. 99-7. 05 (2H, m), 7. 14-7. 20 (2H, 
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m), 8.1K1H, d, J=2.2Hz), 9.05(1H, d, J=2.1Hz), 11.92(1H, brs). 

mmm 5 

A-25 3-(4-7;i/*a^t>'v;l')-5-(4--7;V*n-7*-^)-8-ti Kn#'>.i,6-t7f 'JV 
Itt7 7] 




1) _tfBffc-&-!ferl5 (264 mg, 0.5 mmol) t4-7^tn7x^;Kf n>f (84 mg, 0.6 mmo 

1) *SSS^7V^A (5.6 mg, 0.025 mmol) > *c-y->Y#X (22 mg, 0.05 mmol) tfe 
fty^A (244 mg, 0.75 mmol) #3ET\ v***>*^4B#PfliD&®SE Lfco Rlt-iiSK 

/-^-CSigJIU -fk^-%26 (171 mg) £lfc^69%-Cf#*:o 

NMR(CDC1 3 )«: 3.95(3H, s), 4.16(2H, s), 5.59(2H, s), 6.99-7. 05(2H, m), 7.13-7.24 
(4H. m), 7.34-7.43(2H. m), 7. 60-7. 64 (5H. m), 8.11(1H, m), 9.04(1H. d, J=2.1Hz). 

2) ±.mt^m^hmmmk-\b<r> o) oTj&Kmt-c, 'fk^A-25*^tfco 

■A : 195-196*C 

7C#^*f : C23H16F2N2O3 tLX 

itnn (%): C, 67.98; H, 3.97; N, 6.89; F, 9.35. 

dWrH (X): C, 68.06; H, 3.89; N, 7.08; F, 9.68 

NMR(CDC1 3 )5: 4.10(3H, s), 4.16(2H, s), 6. 98-7. 03(2H, m), 7. 10-7. 23(4H, m), 7.55 
-7.59(2H, m), 8.05(1H, d, J=2.0Hz), 9.05(1H, d, J=2.0Hz), 11.82(1H, s). 

^Jfe^OA-26 

A-26 5-[(^f^7? ;)^**-*]75 ;_3-(4-7;i<tD'Oy^)-8-t Kn^->-l 
HK7 8] 




1) ±fB<b^l5^P>HS6^A-9cO (2) co7jffilcmi:T, ft£-$>27*£-j£ Lfco 
NMR(CDCh)5: 2.84(6H, s), 3.94(3H, s), 4.17(2H. s), 5.33(2H, s), 7.01-7.07(2H, 
m), 7. 16-7. 21 (2H, m), 7. 34-7. 42 (3H, m), 7. 53-7. 55 (2H, m), 8.66(1H, m), 8.97(1H, 
d, J=2.4Hz), 11.82(1H, s). 



2) ±iBlb^27^0lifcfl)A-15O (3) 0>1j&KmC~C y ft-&-%A-26£-£j£ Ltz Q 
MA : 159-160T3 
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Ttmfrffi : CmHnFmOsSi: LX 

H^^i (X): C, 52.53; H, 4.41; N, 12.90; F, 4.37; S, 7.38. 

(X): C, 52.56; H, 4.14; N, 12.94; F, 4.50; S, 7.49 
NMR(CDCl3)$: 2.82(6H, s), 4.09(3H. s), 4.17(2H. s), 7.00-7.07(2H, m), 7.14-7.19 
(2H. m), 8.66(1H, s), 8.98(1H, s), 10.30(1H, s). 11.53(1H, s). 

HJfefllA-27 

A-27 3-(4-7Jl'tn-^>'v;i/)-8-H Kn*~>-5-(.* 9 ^Jl/*-^75 /)-l,6-^7f" 
[ft7 9] 




1) ±IB-fb^l5^f>^ifi^jA-9<0 (2) ^^umtT. -fk^28S:^L^o 
NMRCCDCh) $ : 3.14(3H, s), 3.95(3H, s), 4.17(2H, s), 5.35(2H, s), 7.01-7. 07(2H, 
m), 7.16-7.21(2H, m), 7.35-7. 42(3H, m), 7.52-7.55(2H, m), 8.67(1H. d, J=2.1Hz). 
8.99(1H, d, J=2.1Hz), 12.11(1H, s). 

2) ±Bit&%928 (1.49 g, 3.0mmol) <D* 9 J -P-*r \ v Kn 7 y ?-)UX)l> 
sfc + S'K (100 ml) ?#t£K. lNTK^fc^- b 'J 7 A (9 ml) SriJOx., — lfem#L^o KJSfS 

^msmmWi, o.sm? x>wm, $e>KiNiSLit£*n;U ^^^^-c^iiittmt^o 

U •^'fV/ne^x-fJl'-T-febi'-e^L, 29 (1.31 g) iU^91%X-^tz 0 
NMR(CDC1 3 )5: 3.14(3H. s), 4.19(2H. s), 5.72(2H, s), 7.02-7. 08(2H, m), 7.18-7.23 
(2H, m), 7.4K5H, brs), 8.71(1H, d, J=2.1Hz), 9.01(1H, d, J=2.1Hz), 11.99(1H, br. 
s). 

3) ±tHk&®29frbmi&MK-16(D (3) O^Kig tt, <fc^30*^L^o 
NMlUCDCbU: 2.78(3H, d, J=5.0Hz), 3.12(3H, s), 4.17(2H, s), 5.48(2H, s), 7.01- 
7.07(2H, m). 7. 18-7. 22 (2H, m), 7.43(5H, s), 7.92(1H, d, J«4.4Hz), 8.72(1H, d, J= 
2.3Hz), 8.97(1H, d, J=2.3Hz), 12.36(1H, s). 

4) ±mit^mQ^hmMMk-15<D (3) <7)-Jim^tX, ft^A-27&£-j£L*:o 
lkj& : 234-235'C 

7G§i##r : Ci 8 Hi7FN404St LT 

ff-#lg (%): C, 53.46; H. 4.24; N, 13.85; F, 4.70; S, 7.93. 
Q-VHIL (%): C, 53.51; H, 4.14; N, 13.87; F, 4.76; S, 7.87 

NMR(DMSO-de) $ : 2.95(3H, d, J=4.9Hz), 3.43(3H, s), 4.25(2H, s), 7. 13-7.20(2H, m) 
, 7. 35-7. 41 (2H. m), 8.29(1H, d, J=4.7Hz), 8.54(1H, d, J=1.8Hz), 9.11(1H F d, J=2. 
0Hz), 10.70UH, brs), 12.05(1H, s), 13.55(1H, s). 
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A-28 3-(4-7^*n^iy v;W)-8-t Kn^->-5-^^>'^>^-A'T5/-l,6-t7f 'J 
[<ffc8 0] 




A-28 



Hi&#JA-270:fr?£KSi;T. -fb-&^A-28*^L^ 0 

: 241-242^ 
X^*f : C2oH2iFN40sSi: Lt 

ft&m (X): C, 53.56; H, 4.72; N. 12.49; F, 4.24; S, 7.15. 
%->ftm. (*): C 53.59; H, 4.55; N, 12.55; F, 4.22; S, 7.12 

NMR(DMSO-de) 8 3.33(3H, s), 3.42(3H, s), 3.47-3.59(4H, m), 4.24(2H, s), 7.13-7. 
20(2H. m), 7. 35-7. 41 (2H, m), 8.26(1H, t. J=5.5Hz), 8.58(1H. d, J=1.8Hz), 9.12(1H 
, d. J=2.0Hz), 10.78(1H, s), 13.13(1H, s). 

^Jfi^JA-29 

A-29 . 3-(4-7JVtn-^>y»-8-tKn^v-M^>X;^-Jl'75>'-[l,6]t7f 

Uts l] 




»j£ : 167-168r 

I C 2 oH2iFN<04Si: LX 

ff#fil W : C 55.54; H, 4.89; N, 12.96; F, 4.39; S, 7.41. 

frffim (%): C, 55.53; H, 4.79; N, 12.87; F, 4.39; S, 7.44 

NMR(DMSO-de) 8 : 1.26(6H, d. J=6.6Hz), 3.39(3H, s), 4.07-4. 17(1H, m), 4.24(2H, s) 

, 7. 13-7. 20 (2H, m), 7. 36-7. 41 (2H, m), 7.87(1H, d, J=8.4Hz). 8.59QH, d, J=1.8Hz) 

, 9.1K1H, d, J=2.1Hz), 13.02UH, s). 

UtS 2] 
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Hb8 31 




eifeft^if t L^IMtto-* ((R 31 ,R 32 ,R 33 )i: LT3E*r*) kLTtt, ttTOft^M 

(31A, 32A, 33A), (31A, 32A, 33B), (31A, 32A, 33C). (31A, 32A, 33D), (31A, 32A, 3 
3E), (31A, 32B, 33A), (31A, 32B, 33B), (31A, 32B, 330, (31A. 32B, 33D), (31A, 3 
2B, 33E), (31A, 32C, 33A), (31A, 32C, 33B), (31A, 32C, 33C), (31A, 32C, 33D), (3 
1A, 32C. 33E), (31A, 32D, 33A), (31A, 32D, 33B), (31A, 32D, 33C), (31A, 32D, 33D 
), (31A, 32D, 33E). (31A, 32E, 33A), (31A, 32E, 33B), (31A, 32E. 33C), (31A, 32E 
, 33D), (31A, 32E, 33E), (31A, 32F, 33A), (31A, 32F, 33B), (31A, 32F, 330, (31A 
, 32F, 33D), (31A, 32F, 33E), (31A. 32G. 33A), (31A, 32G, 33B), (31A, 32G, 33C), 

(31A. 32G, 33D), (31A, 32G, 33E), (31A, 32H, 33A), (31A, 32H, 33B), (31A, 32H, 
33C), (31A, 32H, 33D), (31A, 32H, 33E), (31A. 32J, 33A), (31A, 32J, 33B), (31A, 
32J, 33C), (31A, 32J, 33D), (31A, 32J, 33E), (31B, 32A, 33A), (31B, 32A, 33B), ( 
31B, 32A, 33C), (31B, 32A, 33D). (31B, 32A, 33E), (31B, 32B, 33A), (31B, 32B, 33 
B), (31B, 32B, 33C), (31B, 32B, 33D), (31B, 32B. 33E), (31B, 32C, 33A), (31B, 32 
C, 33B), (31B, 32C, 33C), (31B, 32C, 33D), (31B, 32C, 33E), (31B, 32D, 33A), (31 
B, 32D, 33B). (31B, 32D, 33C), (31B, 32D, 33D), (31B, 32D, 33E). (31B, 32E, 33A) 
, (31B, 32E, 33B), (31B. 32E, 33C), (31B, 32E, 33D), (31B, 32E, 33E), (31B, 32F, 

-33A), (31B, 32F, 33B), (31B, 32F, 33C), (31B, 32F, 33D), (31B, 32F, 33E), (31B, 

32G, 33A), (31B, 32G, 33B), (31B, 32G, 33C), (31B, 32G, 33D), (31B, 32G, 33E), 
(31B. .32H, 33A), (31B, 32H, 33B), (31B, 32H, 33C), (31B, 32H, 33D), (31B, 32H, 3 
3E), (31B, 32J. 33A). (31B, 32J, 33B), (31B. 32J. 33C). (31B, 32J, 33D), (31B, 3 
2J. 33E), (31C, 32A, 33A), (31C. 32A, 33B), (31C, 32A, 33C), (31C. 32A, 33D), (3 
1C. 32A, 33E), (31C, 32B, 33A), (31C, 32B, 33B), (31C, 32B, 33C), (31C, 32B, 33D 
), (31C, 32B. 33E), (31C, 32C, 33A), (31C, 32C, 33B), (31C, 32C, 33C), (31C, 32C 
, 33D), (31C, 32C, 33E), (31C, 32D, 33A). (31C, 32D, 33B), (31C, 32D, 330, (31C 
. 32D, 33D), (31C, 32D, 33E), (31C, 32E, 33A), (31C, 32E, 33B), (31C, 32E, 33C), 

(31C, 32E, 33D), (31C, 32E, 33E), (31C, 32F, 33A), (31C, 32F, 33B), (31C, 32F, 
33C), (31C, 32F, 33D), (31C, 32F, 33E), (31C, 32G, 33A), (31C, 32G, 33B). (31C, 
32G, 330, (31C, 32G, 33D), (31C. 32G, 33E), (31C, 32H, 33A), (31C, 32H, 33B), ( 
31C, 32H, 330, (31C, 32H, 33D), (31C. 32H, 33E), (31C, 32J, 33A). (31C, 32J, 33 
B). (31C, 32J, 330. (31C, 32J, 33D), (31C, 32J, 33E), (31D, 32A, 33A), (31D, 32 

{iJiE# 2003-3075174 
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A, 33B), (31D, 32A, 33C), (31D, 32A, 33D), (31D, 32A, 33E), (31D. 32B, 33A), (31 

D, 32B, 33B). (31D, 32B, 33C), (31D, 32B, 33D), (31D, 32B, 33E), (31D, 32C, 33A) 
, (31D, 32C, 33B), (31D, 32C. 33C), (31D. 32C, 33D), (31D, 32C, 33E), (31D. 32D, 

33A), (31D, 32D, 33B), (31D, 32D, 33C), (31D, 32D, 33D), (31D, 32D, 33E), (31D, 
32E, 33A). (31D, 32E, 33B). (31D, 32E, 33C), (31D. 32E, 33D), (31D, 32E, 33E), 
(31D. 32F, 33A). (31D, 32F, 33B), (31D, 32F. 33C), (31D, 32F, 33D), (31D, 32F. 3 
3E), (31D, 32G, 33A), (31D. 32G. 33B), (31D, 32G, 33C), (31D, 32G, 33D), (31D, 3 
2G, 33E), (31D. 32H, 33A), (31D, 32H, 33B), (31D, 32H, 33C), (31D, 32H, 33D), (3 
ID, 32H, 33E). (31D. 32J, 33A), (31D, 32J, 33B), (31D. 32J, 33C), (31D, 32J, 33D 
), (31D, 32J, 33E), (31E, 32A, 33A), (31E, 32A, 33B), (31E, 32A, 33C), (31E, 32A 
, 33D), (31E, 32A, 33E), (31E, 32B, 33A), (31E, 32B, 33B), (31E, 32B, 33C), (31E 
. 32B, 33D), (31E, 32B, 33E), (31E, 32C, 33A), (31E, 32C, 33B), (31E, 32C. 33C), 
(31E, 32C, 33D), (31E, 32C, 33E), (31E, 32D, 33A), (31E, 32D, 33B), (31E, 32D, 
33C), (31E, 32D, 33D), (31E, 32D, 33E), (31E. 32E, 33A), (31E, 32E, 33B). (31E, 
32E. 33C), (31E, 32E, 33D), (31E, 32E, 33E), (31E, 32F, 33A), (31E, 32F, 33B), ( 
31E, 32F, 33C), (31E, 32F, 33D). (31E, 32F, 33E), (31E, 32G, 33A), (31E, 32G, 33 
B), (31E. 32G, 33C), (31E, 32G, 33D), (31E, 32G, 33E), (31E, 32H, 33A), (31E, 32 
H, 33B), (31E, 32H, 33C), (31E, 32H, 33D), (31E, 32H, 33E), (31E, 32J, 33A), (31 

E, 32J, 33B), (31E, 32J, 33C), (31E, 32J, 33D), (31E, 32J, 33E), (31F, 32A, 33A) 
, (31F, 32A. 33B), (31F, 32A, 33C), (31F, 32A, 33D), (31F, 32A, 33E), (31F, 32B, 

33A), (31F, 32B. 33B), (31F, 32B, 33C), (31F, 32B, 33D), (31F, 32B, 33E), (31F, 
32C, 33A), (31F, 32C, 33B), (31F, 32C, 33C), (31F, 32C, 33D), (31F, 32C, 33E), 
(31F, 32D, 33A), (31F. 32D, 33B). (31F, 32D, 33C), (31F, 32D, 33D). (31F, 32D, 3 
3E). (31F, 32E, 33A), (31F, 32E, 33B), (31F, 32E, 33C), (31F, 32E, 33D), (31F, 3 
2E. 33E), (31F, 32F, 33A), (31F, 32F, 33B), (31F, 32F. 33C), (31F, 32F, 33D), (3 
IF, 32F, 33E), (31F, 32G. 33A), (31F, 32G, 33B), (31F, 32G, 33C), (31F, 32G, 33D 
), (31F, 32G, 33E), (31F, 32H. 33A), (31F, 32H, 33B), (31F, 32H, 33C), (31F, 32H 
, 33D), (31F, 32H, 33E), (31F, 32J, 33A), (31F, 32J, 33B), (31F, 32J, 33C), (31F 
, 32J, 33D), (31F, 32J, 33E) 

(R 31 ,R 32 ,R 33 )=(31A,32A,33A){±. R 31 «1A^I), R 82 ** 3 2 AT?* *) , 

R 33 a*3 3 A-e$>zik&®*mt>-to «oft£*-*feH*-c**o 

[ft 8 4] 




R 36 tLtl±, -COaMe, -COaEt, -COzCfcOkOMe, -C0NHNMe 2 , -CONHOMe, -CONHC 
H2CH2OMC -CONH2, -CONHMe, -CONHEt, -CONHiPr, -COEt, -COMe, -C0CH2CH2CH201ie ; R 3 
7 tLX&, -H, -NHCOMe, -NHCOEt, -NHCOiPr, -NHCOPh, -NHCOCfeCfeOMe, -NHCOCH2CF3, 
-NHCONMez, -NHC0 2 Et, -NHCOCfcCCfcEt, -NHCO-cycloPr, -NHCO-cycloHex, -NMeCOMe, -N 
HS0 2 Me, -NHSOaEt, -NHSfciPr, -NHSO2 Cfc CF 3 , -NHS0 2 Ph-4F, -NHS&Bn, -NHSO2NH2, -NH 
SO2NHMC -NHS02NMe 2 , -NHSO^feOfeOMe, -NMeS&Me, -morpholine, -NHiBu, -piperidin 
e-4-QH, -NHBn, -OMe, -0CH2CH20Me, -OCH2COOH, -OSfcMe, -OSO2NH2, -SMe, -S02Me. -S 
O2NH2, -S02NHMe, -CsCCIfcOH, -C=CCH 2 0Me. -CsCC0 2 H, -C=CC0 2 Me, -C^CCOMfe, -C 
=CnPr, -CsCPh, -CeH4-4-F. -CeH4-4-C00H, -CO2H, -CXfeMe. -CONH2, -CONHOfcOkOMe, 
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-CONHiPr, -CO-morpholinyl, -COMe, -CF3) 
[ft 8 5 J 



OH 




±IE<fc£^©R 31 . R^&tfR 35 ?)*^*^ trtt, JSLToWiatWif&tt*. 

Ufc8 6] 



R 31 = ^/-Q-F 01A) ^O-Q-FOIB) <31C) 

^-O-* P1D) ( ^0 _F P1E) i-^r^O^ (31F) 

R 34 = Me (34A), B (34B). Pr (34C). COMe (34D), S0 2 Me (34B 

R 35 = COOMe (35A), COOB (35B), COOiPr (35C), COB (35D). COCHzCHzCHgOMe (35B> 
CONHMe (35F), CONHB (35G). CONHCH2CH20Me (35H) 

tv-a^-=b^ ((R 31 ,R 34 ,R 35 )i: LX&t>-T) bLX\±, &.T<D&&t>*t 

(31A, 34A, 35A), (31A, 34A, 35B), (31A, 34A, 35C), (31A, 34A, 35D), (31A, 34A, 3 
5E), (31A, 34A, 35F), (31A, 34A, 35G), (31A, 34A, 35H), (31A, 34B, 35A), (31A, 3 
4B, 35B), (31A, 34B, 35C), (31A, 34B, 35D), (31A, 34B, 35E), (31A, 34B, 35F), (3 
1A, 34B, 35G), (31A, 34B, 35H), (31A, 34C, 35A), (31A, 34C, 35B), (31A, 34C, 35C 
), (31A, 34C, 35D), (31A, 34C, 35E), (31A. 34C, 35F), (31A, 34C, 35G), (31A, 34C 
, 35H). (31A, 34D, 35A). (31A, 34D, 35B), (31A, 34D, 35C), (31A, 34D, 35D), (31A 
, 34D, 35E), (31A. 34D, 35F), (31A, 34D. 35G), (31A, 34D, 35H), (31A, 34E. 35A), 

(31A, 34E, 35B), (31A, 34E, 35C), (31A, 34E, 35D), (31A, 34E, 35E), (31A, 34E, 
35F), (31A, 34E, 35G), (31A, 34E, 35H), (31B, 34A, 35A), (31B, 34A, 35B), (31B, 
34A, 35C), (31B, 34A, 35D), (31B, 34A, 35E), (31B, 34A, 35F), (31B, 34A, 35G), ( 
31B, 34A, 35H), (31B, 34B, 35A), (31B, 34B, 35B), (31B, 34B, 35C), (31B, 34B, 35 
D), (31B, 34B, 35E). (31B, 34B, 35F), (31B, 34B, 35G), (31B, 34B. 35H), (31B, 34 
C, 35A), (31B, 34C, 35B), (31B. 34C. 35C), (31B, 34C, 35D), (31B, 34C, 35E), (31 
B. 34C, 35F), (31B, 34C, 35G), (31B, 34C, 35H), (31B, 34D, 35A). (31B, 34D, 35B) 
, (31B, 34D, 35C), (31B. 34D, 35D), (31B, 34D, 35E), (31B, 34D, 35F), (31B, 34D, 

35G), (31B, 34D, 35H), (31B, 34E, 35A), (31B, 34E, 35B), (31B. 34E, 35C), (31B. 

34E, 35D), (31B, 34E, 35E), (31B, 34E, 35F), (31B, 34E, 35G), (31B, 34E, 35H), 
(31C, 34A, 35A), (31C, 34A, 35B), (31C, 34A, 35C), (31C. 34A, 35D), (31C, 34A, 3 
5E), (31C, 34A, 35F), (31C, 34A, 35G), (31C, 34A, 35H), (31C, 34B, 35A). (31C, 3 
4B, 35B), (31C, 34B, 35C), (31C, 34B, 35D), (31C, 34B, 35E), (31C. 34B, 35F), (3 
1C, 34B, 35G). (31C, 34B, 35H). (31C, 34C, 35A), (31C, 34C, 35B), (31C, 34C, 35C 
), (31C, 34C, 35D). (31C. 34C, 35E), (31C, 34C, 35F), (31C, 34C, 35G), (31C, 34C 
, 35H), (31C. 34D, 35A). (31C, 34D, 35B), (31C, 34D, 35C), (31C, 34D, 35D), (31C 
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W) 35E) (31C 34D 35F), (31C, 34D, 35G), (SIC. 34D. 35H), (31C. 34E, 35A), 
'(3?C 34i 35B (SIC 34E 35C), (SIC. 34E. 35D). (SIC. 34E. 35E). (SIC. 34E. 
3 F (sic. 3 E 'S G (31C 34E 35H). (SID. 34A. 35A). (31D. 34A. 35B). (SID 
S a 's C). (SID 34A 35D). (SID. 34A. 35E). (SID 34A. 35F). (SID. 34A. 35G) ( 
31D 34A 35H) (31D 34B. 35A). (31D. 34B. 35B). (31D, 34B, 35C), (31D. 34B. 35 
D) (310*. 34B '35E (31D. 34B, 35F). (31D. 34B. 35G). (SID. 34B. 390. (SID . 34 
C 35A) (SID. 34C. 35B). (SID. 34C. 35C). (31D. 34C. 35D), (31D. 34C. 35E). (31 
D 34C 35F (31D 34C 35G). (SID. 34C. 35H). (SID. 34D. 35A). (31D. 34D. 35B) 
(m Z '3 C (SID 34D 35D). (31D. 34D. 35E). (SID. 34D. 35F). (31D 34D. 
35G (SID 34D. 35H). (31D. 34E, 35A). (SID 34E. 35B). (31D. 34E. 35C) . 3 D. 
34E 35D) (31D. 34E. 35E). (31D. 34E. 35F). (31D, 34E. 35G). (31D. 34E. 35H). 
( m, 34A '35A (31 E ; 34a' 35B). (31E. 34A. 35C). (31E 34A. 
5E) (31E. 34A, 35F). (31E. 34A. 35G). (31E, 34A. 35H). (31E. 34B. 35A). (31E. 3 
4B 35B) (31E 34B 35C). (31E. 34B. 35D). (31E, 34B. 35E). (31E. 34B. 35F). (3 
E 3B'3G (sIe. 34B 35H). (31E. 34C. 35A). (31E. 34C. 35B). (31E. 34C. 35C 
(31E 34C 35D) (31E 34C. 35E). (31E, 34C. 35F). (31E. 34C. 35G). (31E. 34C 
3 (He; m'sS (SIE'. 34D:'s5B). OH. 34D. 35C). (31E 34D. 35D) (31E 
34D 35E). (31E. 34D. 35F). (31E. 34D. 35G). (31E. 34D. 35H). (3 E, 34E. 35A). 
'(31E 34E 35B). (31E. 34E. 35C). (31E. 34E. 35D). (31E 34E. 35E) 31E. 3«. 
35F) (31E 34E 35G). (31E. 34E. 35H), (31F. 34A, 35A). (31F. 34A. 35B). (31F. 
S *35C '(SIF: 34a!'35D). (31F. 34A. 35E). (31F 34A. 35F) (31F 34A 35G) 
31F 34A 35H) (31F, 34B, 35A). 31F, 34B, 35B), (31F, 34B. 35C). (31F. 34B, 35 
D) (31F*. 3 b '35E . (31F 34B. 35F). (31F. 34B. 35G). (31F 34B. 35H) 31F 34 
C 35A (31F 34C 35B). (31F. 34C. 35C). (31F. 34C. 35D). (31F, 34C. 35E). (31 
F 34C 35F (31F 34C 35G). (31F. 34C. 35H). (31F. 34D. 35A). (31F. 34D. 35B) 
(Hp 34D 35C (31F 34D 35D), (31F. 34D. 35E). (31F. 34D. 35F). (31F 34D. 
'S G ( f! 34D '35H). (31F. 34E. 35A). (31F. 34E. 35B). (31F 34E 35C). 31F. 
34E 35D). (31F. 34E. 35E). (31F. 34E. 35F). (31F. 34E, 35G) (31F 34E. 35H) 
Vis. (R".R 3 \R 35 )=(31A.34A.35A)l±. R 31 ^3 1 At*>), R 3 H«34A^f). 

[ft 8 71 
OH O 




[its 8] 

R 34 = Me (34^, Et (34B). Pr C34C). COMe (34D). SOaMe (34E) 
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Hfc8 9] 




[<t9 0] 



H 81 1 



(31A) 



(31B) 



(31Q 



(31F) 



R 35 = COOMe <35A), COOEt (35B), COOiPr (35C). COEt (35D), COChfeCHaCHzOMe (35E), 
CONHMe (35F), CONHEt (35G), CONH0H2CH2OMe (35H) 

Lv»»**>* ( (R 3 1 , R 35 )tLtgW) tUii, JJlT^fcW. 

(31A 35A) (31A 35B), (31A, 35C), (31A. 35D). (31A, 35E). (31A, 35F). (31A. 35 
(3 A 35H 31B/35A). '(SIB. 35B), (31B, 35C), (SIB 35D) (31B . 35E) (31B 
35F) (31B 35G), (31B, 35H), (31C, 35A). (31C. 35B). (SIC. 35C). (31C. 35D), 
(3 C 35E (31C. 35F). 31C. 35G), (31C. 35H), (31D, 35A). (SID 35B) 31D 35 
C), (31D, 35D), (SID, 35E), (31D, 35F), (31D. 35G), (SID 35H) (31E 35A) (31E 
, 358). (31E. 35C), (31E, 35D), (31E, 35E), (31E, 35F), (31E 35G) (31E 35H) 
(31F, 35A), (31F, 35B), (31F, 35C). (31F, 35D), (31F. 35E), (31F. 35F), (31F, 35 

G) **!V\R 35 )=(31A. 35A) R 31 #3 1At*»), R»#3 5AT**««« 
Ht9 1] 



OH O 




ttl|E#2 003-3075174 
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[ffcl 0 7] 




it&yo* 38.2 g, 209 mmol)<07-fe b ^(400 ml)HrI?£K£t:&#- 

?5§# V >?A(22.9 g)tW&V**fl'{21.7 ml)tiDx.21^FraiJn^®SEt7to £ -t 7 

E*»Lfc»itK>^>'-^(200 ■D*iJPitlOfl-Wlni«k*aELfclfe, *7.k-e&:fcP Lfc„ #f 
ttLfcttfi*WRL't'ffc<6*5*(36.3 g. 88.4%) ftfc„ 
HjA : 129 - 130 *C 

NMR (CDCh) S :4.02 (3H, s), 7.01 (1H, t, J = 8.1 Hz), 8.15 (2H, dt, J = 1.8 Hz, 
8.1 Hz), 12.00 (1H, s). 



a*5K«T> (22.3 g, 113 mmol)4>DMF (200 ml)v£&KN-7n^* 9 ir> 4 5 

K (20.1 g)«r^TDnx.7to HafcT30fl"H«l*Lfc«, tK^OxTW tB Lfcfc**at 
JRLfco fffcttft**, ^^y-*-e*»bfc«K»trft*«lc*:(28.0 g, 89.7%)# 

B> * : 146 - 147 *C 

NMR (CDCh) 5 :4.03 (3H, s), 8.24 (1H, d, J = 2.4 Hz), 8.27 (2H, d, J = 2.4 Hz), 
11.90 (1H, s). 



St**C*7\ it&m\c (10.3 g, 37.3 mmol)<7)DMF (200 Bl)»»KjftBfc*y (7.74 

dthik'ov*' (5.3 «i)*inx.aaTa*ptfco RjeR»&*e>i.5B*w«, 3u*w«»= 

•eitWlWI* U *A (2.58 g)i:^-ft^>->'^ (2.2 ml) fc&KitJJDU «*«#tfco 

: W^^=8:l - 6:l)T?»«U fl:<fr«7*(ll.9 g. 87.1%) IMfcLTW 

NMR (CDCh) S:3.90(3H, s), 5.16(2H, s), 7.35-7. 41(3H, m), 7.43-7.49(2H. m), 8.0 
5(1H, d, J=2.4Hz), 8.17(1H. d, J=2.4Hz). 
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«*c*t\ it^m (10.3 g , 28.1 mmoi), §m 0.43 g )> $m^tT>^~^A^ 

mfc (50 mDRVh )V^y (50 ml)O&^£90rT-5B#W&#L7to 

B ^*(9.58 g , ^tmmtzo 

NMR (CDCI3) S:3.88(3H, s), 4.96(2H, s), 7.03(1H, d, J=2.6Hz), 7.33(1H, d, J=2.6 
Hz). 7.35-7.43(3H, m), 7.45-7.50(2H. m). 

##WB-2 

MSI 0 8] 



" C0 2 H &lXg ^^C0 2 Ma #f§2Ig 
COsMo 




8 



OH .... ? H „ 

\ 



COjMe 



10 



V " v 



£llg 

it&m* (4-t Kn + ->^ y •7 9)V&, 6.71 g, 36.8 mmoD^T-t h ^(140 ml)!iirif£ 
K$mL*.m*V ?A(8.10 g)£5£&v^^M7.0 ml)*Jjnx.21I^WlJDI^SJSL^ 0 RSffi 

ffi£-^*/--M50 ml)^ibie B ^'fbLT'ffc^9S:(6.44 g. 83.2%) 

NMR (CDCb) £: 3.91 (3H, s), 3.99 (3H. s), 7.02 (1H, d, J = 8.7 Hz), 8.12 (1H. 

dd, J = 8.7 Hz, 2.1 Hz). 8.56 (1H, d, J = 2.1 Hz), 11.19 (1H, s). 



H2I@ 

it&m$ (3.57 g, 17.0 mmoDS-*.-^ ^-*»?}^UIII(10 ml)Kl#f& U 
5"CJ0LT*«^439 f 6«««Sl (0.85 ml)-&5&3* (1.5 ml)«>a^*S:»TLfco *T|* 
7m, **.^{C^HL35^ra»LfCo K£«8StL<«#L£;>Jc(50 g)-7|c(50 g)*fc 

fcflfctfco «EaMBLfc»aE***if-/KlO ml)-p<^y-;K30 ■l)*€»tt*4bbTfl: 
^10S:(3.20 g. 73.8%) f#7t e 
BJi£ : 103.5 - 104.5 *C 

NMR (CDCb) 8: 3.97 (3H, s). 4.07 (3H. s). 8.80 (2H, s), 12.45 (1H, s). 



mum. 

rtS-S-%10 (1.42 g, 5.56 ■k>1)*1,4-5>*3MJ->(15 ml)-i* J — JV(10 ml)iS^^ 
fc»»U 10% (140 mg)^t>**-(5 ml)«rJnx.T, 7K.^#HfCT2^P«1^ 

#L£ 0 ttttfrttBUU «E»»L-Cfls-fr«ldO«||ia«:(1.18 g, 94%)#fc 0 
NMR (CDCb) 3.88(3H, s), 3.97(3H, s), 7.53(1H. d, J=2.0Hz), 8.00(1H, d, J=2. 
0Hz), 11.34(1H, s). 



##$IB-3 
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If^^T, It&mi (4-7;KD3-M>^>, 250 g, 1.13 mmol). mt^O? 
)V b i)^)V7>*-V&(256 g), b >J * A (236 gK T'J^T^n-^dlS 

ml)S.UT)MF (250 ml) Kgj^ 7 A (2.5 g) *lBlx.T45-501Ct?5f^raa^L 

fc„ ^SKML£Rj£&<a-^K*(l DW-^— rM800 mDfcJnx.. "fe9-f b^jSLfc 

•C*a»«. «E»*fCft*»12O3tt&*»*(170 g) feOtt«*"t4 £ *k 4 

NMR (CDCls) *: 2.73-2.79 (2H, ■), 2.93 (2H, t, J = 7.4 Hz). 6.94-7.00 (2H, m), 
7.12 - 7.17 (2H, m), 9.81 (1H, t, J = 1.2 Hz). 

02XS 

U >(103 ml)©»<fr«*110 rX-2B#Kii^L^o ^iSKJI LfcRJSii£-%K7k(500 ml) 

A«Lfc, «EEaUBLfcaSt*«E3K«L-C<b*»2*(136.5 g, 73.7X, 2Ig«#)- 
«i*WKi:t-C»/io £^&<^i£;ftM±3tt3H- ££££<> i"CK^ORi&lcfflv»fc 

S»j^C : 93 - 97 TC (3 mmHg) 

NMR (CDCh) 8: 3.54 (2H. s), 6.07 (1H, d, J = 0.6 Hz), 6.11 (1H, t, J = 1.4 Hz) 
, 6.94-7.01 (2H, m), 7.11-7.16 (2H, m), 9.59 (1H, s). 

Mb no] 



Br 




B-i 8-^i'-/ivt^v'-5-ynt-3-(4-7;i'tD'<>^) + ; ') '/-7-*;i/^>t 

±E#WB-3-e»fc'fb#W2 (2.45 g, 15 naol)OBi&(20 ±IE##0!lB-l 
-efffc-fb^-tUb (3.36 g, 10 mmol)<7)^(30 ml)^?8[tl00t;^i3V^-C90^-H*^TTTiT 

^tJEitaiLfe^fi : £r-> , ;*r;i'*7A^D-7 *-(h;Vi> : &&$.x^=0:l - 

l:50)-C«»U -ft^B-1 (2.83 g, 59%. tefr«rlb#>&) Sr^^fcLT#^,, 
NMR (CDCls) <?:3.88(3H, s), 4.21(2H, s), 5.48(2H, s), 6.98-7.07(2H, m), 7.18-7.2 
5(2H, m), 7. 31-7. 40 (3H. m), 7. 55-7. 60 (2H, m), 8.14(1H, s), 8.26(1H, d, J=2.1Hz), 
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8.87(1H, d, J=2.1Hz). 

HJ6fllB-2,3,4 
Iftlll] 



B-2 3: X = Me,Y=H 
mMW B-3 1k X = H, Y = Br 
H2E#I B-4 id: X » H, Y = C0 2 Me 

Hii$IB-2 

B-2 3-(4-7;i/^n^>>';u)-8-^ h^v^rV V >-7-fr JV^yM ^f)HXr^ 

±ie##^ll, *2DB-C#fc<b'&-»3 (180 mg, 1.0 mmol) £l>'Jifa##W-3T-#fc-ft: 
■fr*2 (196 mg, 1.2 mmol)<7>K®K2 ml)»jfcfc, lOOrT-SO^Mt^L/.:,, RJ6*K3-- h 
v<>lf>X)V*>mi- h V (338 mg) Srtmx., HiatCTl^H«#L^o 

n7h777-f-(h;Vi> : »»xf^=0:l - l:8)*eMU -ffc^W-2 (143 mg, 44 
^8 i:|SI-%gT-ab^o 

NMR (CDCh) S:3.99(3H, s), 4.16(2H, s), 4.24(3H, s), 6. 98-7.07(2H, m), 7.15-7.2 
3(2H, m), 7.49(1H, d, J=8.4Hz), 7. 82-7. 88 (2H, o). 8.87QH, d, J=2.1Hz). 

^Jfe^JB-3 

B-3 5-7 , nt-3-(4-7;V*n^>v»-8-t: Kn^->* 7 'J >-7-AA'* , >S ^f-ZU-x. 

±.B^m-3X~mzft&m (196mg, 1.2 mmol)tf>gm(l0 ml)M£, ±frI##0!iB- 
lTMtfc'ffr&ifclc (1.23 g, 5.0 mnol)OM(10 Bl)j»%(C 100*0 iZi$^T45frmfrftrffi 

Ttfif^SrW V7'ne;Vai-7 u ^t?t5fe^L^ie«LT'fl:^B-3S:(830 mg. 43X)#7to 
|»IEsWfe«l 0-c#e.*Lfcfl:^»i-2 l fcB-»K-t»**o 

*ifefllB-4 

B-4 3-(4-7;l'^D^>v;V')-8-b Kn^v^y; ^-5,7-v*^**>-^ f-Jt'i* 

±|5##W-3-C#fe'fk^2 (246 mg, 1.5 mmolK S.O f ±E##W-2T'#^<k^ld ( 
225 mg, 1.0 mmol)<OT-fc b ';M2 ml)i§?£Ki££6l(0. 016 ml)£tnix.> 70 < Ct?2H#K 

?SE«rl&5fD^*.i5lS^Lx ^v7A L£ 0 WEfeSt Lfc8SiiE£Bi$&if- 

A'^&ftA'ftU ^fb^B-4 (32 mg, 9%, it&tyl&frh) t LTfffco 

^iS&'WI C 1 



B-2: X = Me,Y = H 
B-3: X=H,Y = Bf 
&4: X = H,Y-C02Me 
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Wfcl 1 3] 



OH O 




(V-l) 



R 29 . 



R 7 = 

OMe, NHCHsCfcOMe, NH2, NHOMe, NHiPr. NHNMea, NHMe, NMe 2 , NHNHMe, NHEt, Me, CH 2 CH 
2 CH20Me, OCHMeCHjOMe, -0-(4-~r b =7 Kn M y >), -0-^>- v?JV-4F, -0-4-lf^'J i?* 
-H-T-tTfr, -0-4- tf^'J ^;V-N-^ * ^T.^*^.^, 
R 29 = 

S^^tLTV^Tfe iV»T5 J (ffl : -NHSCteMe, -NHCOMe, -NHSO2 NMe 2 , -NHSO2 iPr, -NHSO 
2 -Ph-4F, -NHS0 2 Et, -NHSCfcBn, -NHSO^tfcCFa , -NHSO^fcC&Me, -NHS0 2 CHCH 2 iPr, -NHS 
0 2 CHCH 2 Ph 1 

-NH^ObCfcPh, -NHCOCHaOkOMe, -NHCOPh, -NHCOEt, -NHCO-c-Pr, -NHCO-c-hex, -NHCO 
CH2CO2EI:, -NHC0-2-^-:c.— ;K -NHC0-5- -fV^tV'J^, -NHC0NMe 2 , -NHOfcEt, -NHCOCO 
2 Et, -NHCOC&OMe^ -NHCOCH 2 CH 2 C0 2 Me, N-^*v"f 5 K> -NHC0C0NMe2, -NHCOCONH2 , -N 
HC0 2 Me> -NHCO-2-tf'J 5 v^, -NHCO-2-77^, -NHC0-3- h V7 "/— ;U-1-Me, -NHOfciPr 
, -NHakCfcCfeOMe) , 

@&£*i.-CV>-C*> i^7;v#- )V (m I -CsCOfeOMe, -C=CPh, -C==C-n-Pr, -C=CC(hUe 
, -C=CCH2NHAc, -C=CCH 2 NHS0 2 Me, -C=C-->* n^>^;l/-(l-0H), -C^CCIkOH) 
m®Ztir\<*Xi> J;v^;W?^^f;i/ : -CONHiPr, -CONHOkC&OMe, -C0NH-N-* U 
;K -CONHNHAc, -C0-(4-Me-fc?^ 9 ->*>), -C0NH-(2--f-7 -CONHCH2 CONMe 2 , -CON 
HCCifcOaOCOCFa, -C0NEt 2 , -CO-***'; As -CONHS0 2 Me, -CONMeSCfcMe, -C0NHS0 2 Ph) 
, -CF 3 , -COMe, -SMe, -S&Me, -OMe, -OC&CCsMe, 
-OCIfc CH 2 OMe, -Oh CH-CH2 , -CN, 4 - 1? ^ 'J v * , -Nfc , 
Tkfg, -NHS0 2 Me 

(R 7 , R 29 ) = (OMe, -NHCOMe) , (OMe, -CsCOfcOH) , (OMe, -NHS0:!NMe 2 ) , (OMe 
, -NHCOOfcCfcOMe) , (OMe, -NHCOPh) , (OMe, -NHC0CH 2 C0 2 Et) , (OMe, -NHCO-2-f- 

, (OMe, -NHC0 2 Et) > (OMe, -NHC0CH 2 0Me) , (OMe, -NHC0CH 2 CH 2 C0 2 Me) , ( 
OMe, NHC0C0NMe 2 ) , (OMe, -NHCOCONftj) , (OMe, -C^COfeOMe) , (OMe, -C=CCH 2 NHA 
c) , (OMe, -C^CCIfcNHS&Me) , (OMe, -CsC-v* n^>-f-/l/-(l-OH)) , (NHCfcCIfcO 
Me, -C=CCH 2 0H) , (OMe, -CH2 CH=CH2 ) , (OMe, N-***';*) , (NHNMe 2 , H) , (NH 
2 , -C^COfcOH) , (Mfe, H) , (OCHMeOfcOMe.H), 

(_0_(4_x F7tKne?v),H), (_o-4_e^V -✓/U-N-T-fe^-A-.H), (-0-4-tf^>; -^;v-N 

msmnmw Km c t»t \~m-tit&m 
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N 



(V-l) 



R7 



R29 



H 

NHCOMe 

NHCOPh 

NHCO-2-thlenyl 

NHCOCH20MO 

NHCOCH2CH20M© 

NHC02B 

NHCOCH2C02B 

NHCOCH2CH2C02Et 

NHCOCONMe2 

NHCOCONH2 



CSCHaOH 
CSCHaOMe 
CSCHaNHCOM© 
CSCHaNHSOaM© 



=5?0 

morphoDne 
CH2CH-CH2 

NMsCH2CH20Me 



-°-0 

Me 



•Ac 



NHNMe2 

NHCH2CH20M© 

NH2 

OCH2CH20Me 



OMb 



; 100mM KC1, lmM EDTA, lOdl Tri8-tt» (pH 7.6)) * **™A 

Sffi (2pmol/ml) &ttf9-Yv hDNA*tt(5pa»l/ml)*WRLfco 

5'- Biotin-ACC CTT TTA GTC ACT GTG GAA AAT CTC TAG CAG T-3 
3- _ GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5* 

\-MkWM) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GCT TCC CGA TTA ACT GA -5' 

Streptavidin (Vector laboratories*^) *0.1M»t 90-1*. 
COs, lOmMNaHCOs ) fc**U 40/* g/mlfcLfco £<0*8U * W ^L , V,i v 

v-h ( matm ^xm:ui^ 4t;-c-£#tu tfHSo 

|;<,7r- (»«: 13.7mMNaCl, 0.27mMKCl, 0.43dJ NaaHPfc. 0. 14nil KH2KU J I "C 
2 |ftj»» 1% XtA5^?t*tr')>i'^7T- 300/a 1 SriDx., 3 0»W7n 
•ySv^Lf- *&K#9x*t';yi/t»7T- T?2lal*^ (2pmol/m 
1) 50 ^ 1 *mx, SST, I[i&T30 'J >t^»7r-t2B, * 
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^CiC±S^j*-ePi»L7t^-^i.;HI. /t?7T- (&j£ : 150mM MOPS (pH7.2), 75mM H 
nCh, 50mM 2-mercaptoethanol, 25» glycerol, 500/zg/ml bovine serum albumin -frac 
tion V) 12 ft K ^ — y ^ bDNA (5pmol/ml) 1 ft li3<fc 0^^*32 ,u *&WRLfc»S* 
&4 5//l£*nx.£ 0 £<bK#7i;WC&Mt^*>DMS0?#Ti£6 /< 1 SriJOx., itVTAl" 
bn-;i/(PC)i: LTOfiJi'tli, DMS06/* 1 £iIlx.£o ^cKf >x ^7--tfj£ifc ( 
30pmol) 9^ 1 JKiS-frLfco *#f^3>h.a-/i' (NC) tuo^x*. 

Kl±> (&j£: 20mM MOPS (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1 

% NP-40, 20% glycerol, ImM DTT, 4M urea) 9 ft 1 £JlJx.fco 

77^^ : ^-y VTY-ttm) £100 ^ iinx.> 30 •c-cii^n*****:^ 0.05 

% TVeen20fr£'tr'j ^-;7r-t21, 7 r-t? 1 13, IWLft. 

7**'J7tX77^-SIfe/<77r- (ttJft I lOmM/^7- h n 7 7 
a - h (Vector Laboratories^). 5mM MgCh, lOOmM NaCl, lOOmM Tris-^(pH 9.5) 
) £150 ^ l*nx.T30 "CX-2nm&.lB2-&> lNNaOH?#i£50 ft 1 &irax.K:tS£.lL#*:& 
, x-fromtm (OD405nm) *WJSU £lTO9tff^lc^v»0|^4r^J6feo 
gaS^ (%) =100[1-[(C abs.- NC abs.) / (PC abs.- NC abs.)]] 
C abs. ; ft^ft<D7i;Wf*E 
NC abs. I NC«9i&7fcK 
PC abs. : PC<£>i&3fcJ& 

i-&*>-£IS#^50 %£l±$tr2,&<Z>^£K&v^ x^*fal«>»ireE**X «, y//g/ 
■l<0*«T?fi«Y St-ett-Pti^^ ICso (/ig/ml) = x-[(X-50) (x-y)AX-Y)] i: 

ffi#^5 0%K^tMb£-«t£ (ICso) *£lT©fi:^to ^tfO-fb^No. 





MIA, ICSO (ug/ml) 




MIA. ICSO (ug/ml) 


I-2 


0.12 


A-2 


0.13 


1-1 


0.11 


A-22 


0.19 


1-4 


0.12 


A-9 


0.09 


1-3 


0.14 


A-10 


0.14 


1-7 


0.24 


A-19 


0.12 


[-5 


0.20 


A-15 


0.29 


1-6 


0.17 


A-18 


0.24 


1-8 


0.13 




1-9 


0.28 


1-10 


0.48 


1-12 


0.50 


1-13 


0.37 


1-14 


0.44 


1-16 


0.16 


1-15 


0.66 


1-19 


0.43 
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mm 

&>Tlzm-*9&m l~8 J±#)*rU::i-§r&v><{>tf>-t?& 0 , ^W^Itffl^M'biS^-t^ci i: 
(Itiflffl 1 ) 

(mg/*^^) 
SttJ&# 2 5 0 

2 0 0 

7f7'J^8v^->^A 10 
-g-ft 4 6 0 m g 

(S£3Jfll2) 

(mg/^I) 
fSWuft 2 5 0 

■fc;vn-* 4 0 0 

"BMb^-f* (Ka-A) 1 0 

XfT'J^S 5 
£-ft 6 6 5 m g 

lSfl-«:«<frU ffi»LT*M6 6 5mgO«ieti. 
(MM* 3 ) 

If 

fSttJ&fr 0.25 
3-9 J-fr 2 5. 7 5 

^n^7>f2 2 (?nnj;7Wn^^) 74. 00 

£-ff 10 0. 00 

fitt*5-ti?/-^iS^U ;oft*»t/n^?> h 2 2<?>— SBfctJDA* - 3 0 

®14^6 0mg5r-g-tr^Jii^<O<J:^lci!lit-r^» : 

»ttJ8«- 6 0 m g 

•fyfy 4 5 m g 

WSJIft-fe^n-X 3 5mg 

#»J lf-;vtf n 'J K> 1 0 4 m g 

^- b U ^A*;1/5K+->^^;Vt'>7'> 4. 5mg 

XfT'J^^^'i'A 0. 5 m g 

rPTE 1 mg 

^H" 1 5 Omg 

•C-iS^SrNo. 14^r>iU. S. &Z>^\zmir 0 Z<D X o \Z LT#*:SI£& 5 0 "C 
«LTNo. 18^?->aU. S. ^4v>jc®-To $>hfrt#>No. 6 0^;vaU 
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f&ttJfc£\ T>-f>, -t^n-x, -fT 1 ; ^Blv A No. 



(»ty«l 7 ) 

ftteJfcfr 5 0 m g 

t h V ">A*****/^f ^tA'D-X 5 Omg 

•>D«y/ 1.25ml 

«A*«»* 0 . 10ml 

*«• q. v. 

ttlfcjt 5ml 
(SS#J0I8) 

fSteJ^fl- 1 0 0 m g 

mammy) * y k iooomi 



8 Omg 
5 9 mg 
5 9 mg 
2 mg 
2 0 Omg 



(Si#Jfll 6 ) 

2 5 m g 4r*tr«fe«|tt*0 i ^ CfOT * : 



2 2 5 m g 
2 0 0 0 mg 
2 2 2 5 m g 
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HteS: (i) : 

Hfci] 

(i) 



ra* BMi-c (r 2 ) =f*i±-N=; r 1 ' R^itfR'o-*;*. * 

. — a 1 — {± -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R ) ^/^^ 
v5' OH»' RM* -COR 7 «+. R'ttfcKn*^ R'*ilTR 4 «>-# 



miE#2 003-3075174 



&m. 2003-270863 

m m a n s « * 



www- 

1. H 



[00000192 6] 
1 9 9 0# 8J123B 
*E«*ETli+*KjWMr3TB 1#8* 



H * i flf tt Jf 

JAPAN PATENT OFFICE 



PCT/JPC3/1C212 
11.08.03 



ffl%kmtt<o&m\zmm2 mx» &*JH»TB«>ffls»*KiB«$ fix 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



w m * n b 

Date of Application: 

ffi m # * 
Application Number: 

[ST. 10/C] : 



20034? 7 B 40 



2003-270863 
[JP2003-270863] 




ff) & A 

Applicant(s): 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 




ffiaE#-f- mSE#2 0 0 3 - 3 0 7 5 1 



2003-270863 



1/ 



[#«*] 
Ilitf] 

[J£*J 

[ftBrXMSBr] 
[ft*] 

umx\*mm] 
[#*] 

[ft*] 
[IWtBKA] 
[WW#f-] 

[ft*Xii*#] 
[f$SA] 



03P00052 
TJfcW 7J! 4B 

A61K 31/4184 
C07D235/00 

1*1 

X£ 8: 

*6£Jfr*l£ lfr?g^E Hiffl 5 T i 1 2 # 4 ■» m^M^^^i 
1*1 

*mm*Mffl& ftE»«l 5 T B 1 2 # 4 if ^Slglfci^ft: 

l*J 



000001926 

100108970 

UJI*J 3S* 
06-6455-2056 

100113789 

#ffl 

06-6455-2056 



[ft*Xtt*#] 
[W«] 
[IttL^IA] 

[#3t±] 
[J**Xtt*#] 

\%<n> mm izm<3 < 

[mmm^r] #^2002-235582 

imms] w-mu* sr 13 a 

#812002-245772 

IttiUH] ¥J&144£ 8£26H 

imSRHSr] #^2003-121726 

[ffiHB] ¥&15# 4^250 



[•ft*] 



044602 
21.000P3 

#fi=Sf;fco$£H 
B# 1 



ffilE# 2003-30751 74 



2003-270863 ^-v? : 2/E 



[^gfttf^-f-] 9720909 

[^femmm^] 9905998 



miE# 2003-3075174 



&K 2003-270863 



? : 1/ 



[ffi*^ 1 ] 

-*5t ( i ) : 




B 1 f± — c (R 2 ) =ifctt-N=; 
R'jitfR'o-Stt, -z^z'-z^r 5 z^wz'ti^-ft-pnastt 

TJM&6\ IftSfrTI»»TtiV»TA'*V'/XI4i**ft"C'' >, CiJ:V>THiWJ'; Z 
2 ttJMfrfr, S!ft§*tTV>T<> J:v»7A'*l'>, *J||**fCV»T* J:v»T**--VV, - 
CH (OH) -S-, -SO-, -SOz-, -SO2N (R 6 ) — N (R 6 ) SO 
2 -. -0-> — N (R 6 ) -> — N (R 6 ) CO-, —CON (R 6 ) -C (=0) - 
0-, -O-C (=0) -Xte-CO- ; R 6 t±7K^> gJfcSJtT^T* X^Tfl>*n>, 
m.&-£tix^xi> .fc^TA/fr-*, S&$*tTV>-C*> X V>7 U ->ioii±«*3*tTv>-cfe 
iv>Afn7'J-^ ; R 5 {ig&£tt-cv>-c<£> iv>7'J-;K g&£*i.-cv*-ck iv^f- 

r 1 ' ***fctt*»*»A*e>*R**t*M«fc; 

-A x -J±, -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) -C (-Y) = 
C (— R A ) -C (-R 3 ) = N-, -C (-Y) =C (-R A ) -C (=X) -N (-R 4 
) -C (-Y) =C (— R A ) -N = C (-R 4 ) -C (-Y) =C ( R A ) - 
C (-R 3 ) -C (-R 4 ) -> -C (-Y) =C (— R A ) -O-C (-R 4 ) -C ( 
-Y) =C (— R A ) -C (-R 3 ) -0-, -C (-Y) =C (— R A ) -0-, 4fct± 
-C (-Y) =C (— R A ) -C (=X) -O- 

Ytt-OH, -SHXti-NH 2 ; 

r a «±, -c c=z) r 7 zimm&i-ximnu*; R 7 f±gms^A^<bs#* 

Z*lZm&m) , -NHOH, — N = N R 10 (5*»K R 10 Ji*ft, 7***, 7f/K 7 

7'J-JHli^fn7'J-Jl') > -NHSO2R 12 (5fc*K R 12 B7Jl'*^ 
7 V — >K 77^=lr)K tKn*->Xli7?/) , -PO (OH) 2, -PO (OH) ( 
R 13 ) R^HTfit**, 7'J-«I±75^^^) tfcJ±5*: 

Ht2] 




(5$*> C»±«MH^*&»?3ft*«***fctt*: -Z 1 -Z 2 -Z 3 -R 5 ^/is$ 

^*g&s (*«t\ z»> z 2 , z'sj^R'ttttBtn**) -ci -4 >rmw&2tix^ 
R 3 *5«to f R 4 {±, *K^*u»a:LT«!fc*»A*e>3BiR$*i*«*aif*fcii** ; 

g&&l£A{;i\ ^nr/, g&£;»vCv>T& £v»7A-3*3'*A'#— *\ #;v***v\ e 
&$*itv*-c<{> ivir^^K eife$^i-Cv»T*> J:v^7^3^rv> 7*3* , /7***, 
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VtUv>75/, gJ^$ttTV^TTfe i^7?yx^-;K T***'*-** Tfl'**' 

-bay, 7y K, 7 5^, ?T-*JJ. ~>7 J \ -fVv^A fit 

*t-rv>-c& ^^^77^^ ^**7'5/, x/i'sK 7 fl/-*^* ■««£■=•.«' 

N T frig— >u**-s^ tKfyV, ^;v*';y> *x*y\ ^^.y-r-n, g& 
$*LTV>T iv>7V-K fi&$*lTV>Tfc iV>AfD7V-/l/, g&£ix-CV>-C <£ 
v>AfDtOiK g&SttT^-Cfc iv^75^K g&£ itTV>Tfc iv>Afn77 
g&$*LTV>-C& *V*7'J -A'**^ g&$*lTV*T<> iV^f H7'J-W 

g&£ftTV>Tfc<tv^-f n^*;b**-> % Hft$iitv^ i v>7 - 
A?-*, g&$*tTv>-cfc <t v»Af n7'J -A-^*. g&StiTv^Tfc .^:v>7■7;^*;^:^- 
*v, I^$ti-CwtUv^fD77)V%*t#-A g&£*vcv»-c*> iV»77^^ 

g&$*i-cv>-cfc iv>Afn77J^JW> g&£*LTv»Tfc iv^'H^t* 
v^/^/K g&£;h.Tv>-cfc iv^fn7'J -;i/^^t->7;v^t;k gl^Sit-cv^Tfc «t 
v>7V —)V s f-*T)\<*)\'^ Uft$ titv^T i i v^Afn 7 V - ;vf 1 7 ^4 jv, g&£*t 
Tv»T & <£ v»7'J -;v>ui'*~;w t^$ti-t^T()J:v»Afn7 , ;-^;i'*-K g 

-;v7>;i"K-.rt'7;i'*;K 7;v^^x;v*-^*^rv, x;i-7 7 ; E^;vt*>'to f fjfeS 
ttTv^Tt J:v>7'J - ^ # ;u**-;v#> > 

fcj>*U (1) —A 1 — -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -T? 
fc-S^-g-te, R A t±g^7j;v/^'f ;v-e»±&<, (2) -a 1 -*', -C (-Y) =C (- 
R A ) -C (-R 3 ) =C (-R 4 ) -X*$>hi§,&\±, R 1 ' t±7jc^f*>). (3) — A 1 — 
ri*. -C (-Y) =C (— R*) -N = C (-R 4 ) -X~$>Z>m&\*. R A »±g&#;w^ 
4 )\>-?\tit^ 0 (l) &i.Xf (2) ogm*;u/^'f;i/^i5V»T{±, NH^-tc, — L-A 

7^^^^. 7;v-7-^v>, y^ny;^ V>\ 7M;l/y^n7^V> < ->*n7 
A'^;V7;Kl'>*>L<li7;v+)V (^n?^^ 7^* V>£ fcli-O (C = 0) 
- *>L<»J-C (=0) 0- ; A^ig&SftTV'Tfc «fcv>7'J -;l/£*:t±g&$*vtv> 
tUv>Afnt^f?;i/) fgS^I^i^-R" (R B l±7jcf?i, g&S*t-C^T J: v> 
7;1'*>K * £{±g&S*tTV>T:fc iv>7xim*) T-7?$tl*Sd J |5l^^g^L-C 
ffett "-Rm" i: "-L-A 3 " f±R&-f &NIC^£-&K&^Tg&$*vCV> 
riiv^AfnS^fStJo ] T-^^tT.-S.'fb^. ^7"nK7^, Ztib<Dmm± 

(ii) : 

[it 3) 




B 2 »±-C (R 2 ' ) =£fc{±-N=; 
R^itfR 2 ' O-^ti. ^: -Z 1 -Z 2 -Z 3 -R 5 (5*** Z\ Z\ Z 3 i3.fc<7R 5 tt 

-A 2 -t±, -C (-Y) =C (— R B ) -C (-R 24 ) =C (-R 25 ) -> -C (-Y) 
= C (— R B ) -C (-R 24 ) = N-, -C (-Y) =C (— R B ) -C (=X) -N (- 
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R 25 ) -C (-Y) =C (— R B ) -N = C (-R 25 ) -C (-Y) =C (— R B 
) -C (-R 24 ) -C (-R 25 ) -> -C (-Y) =C (-R B ) -O-C (-R 25 ) - 
, -C (-Y) =C (— R B ) -C (-R 24 ) -0-, -C (-Y) =C ( R B ) -O- 
, Sfct±-C (-Y) =C (— R B ) -C (=X) -0- 

x*5«tt>'Y(±ffi*ai tm&m ; 

R B (±, -C (=0) R 26 (5£4»> R 25 litKnt->, T^a^v^ 7**;K W&Zft 
-Cv^-Cfc iv^T 1 ;-^. ttz\*M&2*-X\<*X>b iv>Af tuM ^l/**^) , —CON 
(R s ) (R 9 ) (:£«K Rt&XVR'&Ztiirti&iLLXTkm. 7**K T?M« 
tiT->;V) > -NHOH, -N = NR 10 R 10 (±*3t, 7/mp/K 7->;K 77^ 

7';-«liAfn7'J-;v) , -NHSO2R 12 (5£«K R ia tt7/I>*/I^ 7V 
-;K TvJl^K kKD*i/Xli7 5/ ) , -PO (OH) 2 . -PO (OH) (R 13 

) (5S4». R 13 fi7**;K 7V-Wii7 7W;v) . tfcti?*;: 
[ft 4] 




— n (r 14 ) (r 15 ) (5£*> R 14 iJ«ty f R 15 {±'e*t-rttMtT7K.^> r 

v^7W^ - (CH 2 ) 1-3OR 16 (5£4u R 16 (±tK*. 7***, 7~>;i> 
XttrU-^) ^ -C (=0) R 17 R 17 l±7fcf?x KKD**a tt&$*LTV>T*> 

, li^tl-CV^UV'AfnT?^*^, £ £l±@&$:h--cv>-c*> <fcv*7S /) , -C 
(=S) R 17 R 17 (imiBt^«) . *>L<{±-S0 2 R 21 (£*, R"tt7* 

*;l/Xf±S&$*LT^T*>«J:v»T$ / ) 4^f±R 14 t R 15 f±-^tc=5;oT*m§tLTV>-C 

^itAfnt-f^J^Mti) , - (ch 2 ) o-3 or 18 (^f. R 18 t±7K#s t;w 

T->^X»±7V-^) . - (CH 2 ) 1-3CONHR 19 (Sf. R 19 Ji7fc^ 7** 
/K 7->;iOZ.tt7';-;v) , -SO3R 20 (sS'K R 20 li7;^^XIik Kn + y) , - 

SO2R 21 R 21 \t7)v*)i>xim&ztix^xi> iv^75 y) , -po (oh) 2 

, -PO (OH) (R 22 ) (5fc*K R"l±7A'+*) , ABTMA', - (CH 2 ) 1-3C 
OR 23 (sS'K R 23 (±7;i'^;i'47tf±B^$ti.Tv>T«>«!:v>T';-;i') , 

- (CH 2 ) 0-3CN, -R 41 -COOR 42 (R 41 »±r;v^-;K R 42 li7X#4 ^«±t;v^t 
;v) . - (CH 2 ) 1-3R 40 (R 40 im&ZHX^Xi> X^TV-fritzlimteZIXX^X 
tiV^7D7')-^) . gm$tt-CV>T^ iv>T'J-^4 7tlig^$^Tv>Tfeiv^ 

fc/fU (1) -A 1 -**, -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) —X~ 
$>&1%&i±, R A ;H?(i&<. (2) —A 1 — -C (-Y) =C (- 

R A ) -C (-R 3 ) =C (-R 4 ) -t?***frtt. R 1 * (3) -A 1 - 

tf*, -C (-Y) =C (— R A ) -N = C (-R 4 ) -X&zm&l*. R A f±g&#;W<* 
* fl'TNifcVv, (1) (2) <9g|&#;W'^l';W::*3V>T{;i\ Nai^-fc, -L-A 

3 (MUM**-* tfc(i-€-ft-?**tgi&$:ft.T:v>T*> J: <AfnIWtLtv>tt iv» 
x T;l'*l<'>', y /l/ •>?D7Ml'V, TK^nTHV^, ->*nT 
Ar*JUTJI'*l'>b L < {±7A/*^ (->?D7W) T;l/*W>47tl±-0 (C = 0) 

- *>L<t±-C (=0) O-jAMii^^tLt^tfeiv^'J-^l^liffilSJirvi 
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£»}> Sfctt "-Rm" h "-L-A 3 " fc-*&Kft o-Cg&SttTV* 

tUv'AfnS«tS 0 ] -cmztmt**!. WfnYlv?. Ztit><D$m±. 

HR* (III) : 

Y 

R B 



R 




rat, y> r b . r 1 > iJ-tu-R 2 ' \im*m2t®Mm;R 27 &*v ! K 2 *<»-if^ * 

— N (R 14 ) (R 15 ) R 14 *J:0»R ,, tt**t<'*i«a:U-C**, 7* 

-^dt^ - (ch«) 1-3OR 16 (rt*. R 16 ii*3?> 7**>K T^X 
ttTU-*) > -C (=0) R 17 R 17 tt*m. fch*n*->. m&2tir^Xi>i. 

V , T ,;_ ;K »jfc^ttrv»rt iv»^n7'J-^ SJfe§*L-CV*-Cfc i^75MK 
fi&$*rCV»-C*> tv^fnr?***, ifctt«fc$s»tTvvcfcJ:v»75>0 . -C ( 
= S) R 17 R 17 tittrf5klTOI) , *>L<«±-S0 2 R 21 R 21 tt7** 

;WX»±S« $ tv-C v^T i> X ^ 7 5 / ) t tz it R 1 4 k R 1 5 f±-& P & o Tfi^ $ *it v>T *> 

ttlf, W«M * C / * * ** L T v»T * * ■ < > «f * SrlSI^if * 

^ifAfnt^^WtJ) , - (CH3) 0-3 o R (sS'K R 18 J±*if. 7** 
* 7~>;KK«±7U-;v) , - (CH 2 ) mCONHR 19 R 19 li*fit. 7*** 

7->;WX»±7'J-^) . -SO3R 20 (:£*> R 2 °{±7^^r^XI±t Kn*-» . -S 
0-R 21 R 21 ti7;i'^;V'X(±em$^-cv>Tfc i^75/) > -PO (OH) 2, 

-PO (OH) (R 22 ) R 22 ti7;V'^;l') > ^17***, - (CH2) 1-3CO 

R 23 R 23 (i7;i'^^t7t{±fim$^-Cv^Tt J: v»7 «;-/!/) . 

- (CHi) 0-3CN, -R 41 -COOR 42 (R 4l li7/U*--/K R^it^mt^tT 

- (CH-) 1-3R 40 (R 40 J±ffl^$ttTV^Tfe iV^'J-^S^IiSm^ttTV^T 
uWnT'J-^) . «ft*ftrv»T*J:v»7y-***:tt«lft*f.^v»-CtJ:v^ 

HB5* (I v-i) : 
Uk6] 




y, r*, r 1 , r 2 , *AiFR 3 ii«i*aifcn**) -e^?tL-6tt*«iiamo 

[IS** 5] 
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-to* ( i v - 2 ) 

[it 7] 





0** X, Y, R\ R 1 , R\ isitFR 4 Ji»*^l i:Rfi ■C*$*tSff#3UfB 

[n mm 6] 

-to* (v) : 
Ht8] 



00 



[*«K Y, R A , r\ SsitfR^iSt^JHl tmMm; R 29 t±. -N (R 

4 ) (r 15 ) R 14 *j:iFR l, i±*it«tiii£bT**, r***, 
;k - (chi) i-3 or 16 R 16 *±*^ 7;v*;k 7V*X87';-*) > -c 

(=0) R 17 R 17 «±tK^ kFh+*a r;V3*->> 7;u*;k '^7**^ 

X{±ffi&S*t-CV>-C*> j^tv-*) > -c (=s) r 17 (:**> R 17 {±mfBtra«) 

, tt<»i-S0 2 R 21 R 21 JiT^^^3Z.{±e^$^TV»-C«xtV^T5/) ttz 

l±R u tR l8 li— «H-4o-C****tTV»-Ct iv»f-*T5 vV»«> t < l±R 14 i:R li 

CH 2 ) o-sOR 18 R 18 ii*3f, 7**/K 7->;vXl±7'J-^) , - (C Ha) i 

3CONHR 19 (5*+, R 19 J±tK^, 7^#^> 7*/Wtt7')-*) > -S0 3 R ( 
*«K R 20 li7^*^litKO*v) , -SO2R 21 (!**> R 2 M±7**A-Xl*B& 
ZtiX^XbX^TZS) , -PO (OH) 2, -PO (OH) (R 22 ) 0*«K R 22 «* 
7***) „ ADT^^K - (CH2) 1-3 COR 23 R 23 li7^*)Hftlifft 
$tLTV^fciV^7U-M , - (CH2) 0.3CN, -R 41 -COOR 42 (R 41 li7^ 
i/K R 42 t±*3ttfct;}:7A*;V) , - (CHa) 1-3R 40 (R 40 aVCV»T £ v> 
r';-;v*7ttig^$tL-Cv^T<) j:v»^nTU-*) ^ «fc*avcv»-cfc J: v»7'J -A' 
*'^{±S^$^rv>T^«tv^7 i nT , ;-;v'] •e^**t4W*RilB««)'fl:^** -^^^ 

[tt*«7] 

-to* (vi): 

[ft 9] 




R 2 R 28 
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(5$*, Y, R\ R\ & J: 0*11*1*11*3(1 fc^fcifc; R 21 isXV ! R 2 'iim-*m3tm 

[warns] 

(vii) : 
[fti o] 



(VII) 



(:£*, Y, R\ R 1 , R 2 . ^J:lfR 4 (±l»**li:Baai) "T^Sti* 1 *** 1 IB*© 
Iff*:® 9] 




■HE* (VIII) 




(VIII) 



0*+, Y, R\ R 1 , R 2 , *J:tfR 3 »±»*«l fcPMttt) T»***i*ll*«lf»W> 

[II** l 0] 
-«* (ix) : 

Iflll 2] 



R 2 . 



(IX) 



(*<K Y, R\ R 1 , *5iO*R 2 liftmai j:n««) "CSS *L&fg*IIi 1 fB*©^ 

[MM l 1 1 

-ft* (X) : 
Hfci 3] 



(X) 




OsS*, x, y, r\ r\ »tvR 2 am*ai tm*m) T?^**t*«*gniE«© 
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R 3 Sfc5iR 4 ^ *il/#**>Xli-N (R 14 ) (R ) (5$«K R'^iVR 15 !*^ 
m$^TV^T^iV^T5 * Jt{iR u tR l5 »±-^^^oTPS1-SM^ : f-fc*^ 

[g»*JB 1 3 ] 

R 3 ttzitRH*. — N (R 14 ) (R 15 ) R'^i^R^I^^WLT*! 

, 7;i^;K 7->;v<) L<»i-S0 2 R 21 0£<K R 21 {i7;v*;H5U±gm£*vc^-c*> 
iv>7U) * fc It R 1 4 i: R 1 5 l±-«ic o Tigt S Itl? b * tcfifc JjtJR^ & 

5*;: 



Y 




(5$*K R 1 }±^; : — z 1 — Z 2 — Z 3 — R s (sS;*, Z 1 , z 2 . z a «J:ZfR s »ll^9(l £ 

vrnrn r^ztizm; R 2 ti#.s; R 29 ^i^ ^ny^ g&$*irv>-cfc j:v>t 

7**^*, 7^*;^W-jv, g&Sft-cv^Tfc J:v>*;v-7T-^-f ;K g& 
§titv^t iv^fl't-A' ; g&$*LTv>T«> iv»r>i/*-^ gifc£*vrv>-c*>iv* 

v;v£rt:f;j:g&$*t-tv>-c*> J^r/MrA- ; R A tt5t : -C (=0) -R 7 (5$;<K R 7 fi 
tKD^y, g&$*l-Cv>Tk iv>7^n^-A g&£tvCV»T i v>7 5 J % g&Sit 
Tv*Tk«U*7;i'*.>i'*7t<±g8l£*LTv>-c& iv^^n-iM ; Y»ifc Kn* 

[«t*9i 1 5 ] 

RM±. ADm-fft§iitV'tU^>y>; R 2 {±tK^; R 29 «i, tKs^ '^fv 
, gi&£*rtv>Tk iv>75 y . gmsft-cv^-cfc iv^r^^-^ ; g&£*ftv>-c*> i 

tS*irv>TUv>*)M^>f;v, ;R A f±^::-C (=0) — R 7 (sS'K R 7 t±fcKn 
fU?tltV^Uv>7;V3 + y, NR 8 R 9 (R^i^R^i-e-ft-rtt^LTTK 
g&$ftTv>Tfc i^7>^^, g&£ttTv>Tfc«£v>7;v:i*vi*:&g&$:h.-C 
v>tii^7?y) ) lfciit»?^TUv>Af0t'f ; YlitKn* 
-> 4UM<Oit^m, WnK7-/7, ^-*T,f>w^±HP#$-ftS^XJ± 

[ft*« 1 6 ] 

RM±, />n^>-cg^$tLTv^T*) iv>^> ; R 2 li2kfif ; R 29 t±> nnr> 

v*7;v*-.>K 7A-a*y*^-^ g^ft-cv^-rfc iv^w^.-nv 

, ;R A «:£:-C (=0) -R 7 R 7 t±fc Kn*->, g&$n.-CV>T*> «t ^7^ 

3*v, NR 8 R 9 (R 8 »±tM£. R 9 i±, 7*3*->tt»**itv>tt ^^7** 

7tfiT;v^;veg^$ttTv^rt iv>T5 /) ) ££{ig&$*n:v>-c*> i ^fn 
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rM±, /Nuy>-c@:^$tvTv^t:i i^>y;v ; R 2 *i7fc# ; R A f±5$; : -C (=0) 
-R 7 R 7 l±fc Kn + ->, ^ -OCH 2 (CH2 0CH3)CH3^ -NH 2 , -NHCH2CH2OCH3, 

-NHOCH3, -NHN(CH3) 2 , -(CH2) 3 0CH3, -OtOfchOCHs, -0CH(CH3)CH20CH3, g&£*t-CV>T 

{±K Kn*v ; R 29 li£lTC^$ttiv>f^I: 
Ut9 2] 



O 

6 



H 



I 

HN. 



0 ^o °V\ ra F 



o 

6 



H O O 0 *Sj 

O^jvj-^^OH Q^N' ^ 



o 



h ' ^60 o^-^r 0 - 



o 



o 



H 



I 0 

-C00H 

O H 

£fcttfi&$*lTV>Tk iv>7 5 / (0! : -NHSOzMe, -NHCOMe. -NHS02NMe 2 , -NHSO^Pr. 
-NHSO^Ph^F. -NHS0 2 Et, -NHS&Bn, -NHSQ^feCFs, -NHSOisOkCXkMe. -NH^CHOfe iPr 
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, -NHS0 2 CHCH2Ph, 

-NHSOaCteCfcPh, -NHCOCfcCfcOMe, -NHCOPh, -NHCOEt, -NHCO-c-Pr, -NHCO-c-hex, -NHCO 
CHaCfoEt, -NHC0-2-^->K -NHC0-5-'f V**r/V/K -NHC0NMe 2 , -NHCOzEt, -NHCOCO 
2 Et, -NHCOOkC&OkMe, N-->?-*WS K, -NHC0C0NMe2, -NHCOCONH2 , -NHOfcMe, -NHCO- 
2-tf'J 5->*>, -mCO-2-yyy, -NHCO-3-h U 7 V-;V-1-Me, -NHOteiPr, -NHCO2CH2CH2 
OMe) 

fi&£ft-CV>Tfc i.^T)V*~)\< (09 : -CsCC&OMe, -C^CPh, -CsC-n-Pr, -C^CCXfeMe 
, -C^COkNHAc, -C=CCH2NHS02Me. -C=C-V* n^>?-;Ml-OHK -C^CCHaOH) 
g&SftT^-Cfc iv^^^ ;u (08 : -CONHiPr, -CONHCfoClfcOMe, -CONK-M-*^* V 
;K -CONHNHAc, -CO- (4-Me-fcT^ -C0NH-(2-f-7 

-CONHCH 2 C0NMe 2 , -CONHtC&hOCOCFs, -C0NEt 2 , -CO-*** U -CONHSOzMe, -CONMeSO 
2 Me, -C»NHS02Ph) 

, -CF 3 , -COMe, -SMe, -S&Me, -OMe, -OOfeCOjMe, 
-OOkOfcOMe, -ObCH-CIfa, -CN, 4-^';-», -Mb, 

7km, -NHS&Me) _ 

8] = 

R x ti, />nyveajft**iTv»"rt iv^>^;v ; r 2 j±** ; R*»±A : -C (=0) 

-R 7 (At, R 7 «^ h^v, -NHCH2CH2OCH3, -Ufa, -NHN(CH3) 2 , -0(CH 2 ) 3 0CH 3 , -OCH 

(CHsXaoafe, *ifc**tTv>rt iv»e^';y***^«»ii: T*^*fctt>^> 

Kn*v;R 29 li 

S^$*tTV»T4J:v»7 5y ($i ' — NHCOMe, -NHS0 2 NMe 2 , -NHCOC&OfcOMe, -NHCOPh, - 
NHCOC&OkEt, -NHC0-2-^^-;V, -NHCO2EU -NHCOOfeOfcOfeMe, -NHC0C0NMe2, -NHCOCO 

flt&£ft-CV>T*> J:v»T»'*-A' (|fl| : -CsCCIfcOMe, -C=CCH 2 NHAc, -C=CCH 2 NHS02Me, 
-CsC-c-pen-(l-OH), -C=CCH 2 0H) 

x~&2>m>£mi AWMWt&m, wnK?^, **tfc^3yi±i^#$*L&m3 7 -fi't- 

[»** 19] 

A; 

[-fb 9 3 ] 

OH 



(UI-1) 



R 28 



R B {±, -C (=0) R 26 (At, R 26 lifcKo#->, r;i/3*v, T***, 7*3* 
->7;u*/k v^dtwk ttjfes*fcv»-ct iv»7U-^, fi&Sft-c^-tfc 
fD7>;-JK tiz\±W&2ii-c\<*xi> iv^fnt-f ifc(i-CON (R 

8 ) (R 9 ) (At, R , *J:0 , R , tt**t-l r *i4aitT**, 7;v*;v, 4£{±7*:3*-> 

RM±, A : -z 2 -R 5 (At, z 2 (ig&£*i-tv>-c*> iv^7;v^w> ; R s i±e&$ft 

ffif£#2 003-3075174 



#§(2 0 0 3-2 7 0 8 6 3 ^ * J : 107 

(OH) 2, <°JV» - 

_ (CH, 1.-3CN, -R -SO^^^* vi ;i J:v , TV -)uifctt«ft**t-CV»-C 

R»l±, -C (=0) R V^^BlV^Tt iv^fnt^f 

■''•■ S0, | o om (R») «*. R"ltT»M) - '>"»**,- (C 
H.) -COR" «f- » %o5«* (R""t**-=*. R« J «t***fcliT^* 

*: 
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[ft 9 4] 



OH 




an-i) 



R B J±, -C (=0) R 26 R 26 »itKn#v, 7;i>3*->* tzim&ZtiX^X 

R J »±, S:-CH 2 -R 5 (5£*. R s l±/Nny^-C-A&£*i-CV>-C*> < fcv>7*-/l') "Ctp 
£;}x&2fe ; 

iiraau 2] 

r b (4n _ c ( =0 ) R 26 R 26 fifc Kn^ri/, 7 Jl' n ft TV^T 

r 28 t±J2lTK5F$*t£ v»f tt*><7>^ ; 
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XJA 



2 0 0 3-2 7 0 8 6 3 ^- V \ 12/ 



1 i ^? 



H H 



H 



O 

H O O 



o 

6 



O o^m^- 0 ^ 



1*1. 

6 



H 



o — 



H H 

,xXJ 0 y-V Va F 



o n 0 O N"tT 
H O 

HO <Al~ N - 
H 

^Y^Aj" -cooh 

Wfl2 3] 

R B ^ -C (=0) R 26 (5t«t», R 26 {iT;V3#'» -C£>£, if*^2 2 ISmo-ft^t, 
°IfS*Ja2 4] 

[f*12 5] 
0#ffi#^J-e*-SIS^2 4 iB«tO^&J&$,o 
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[1$«2 6] 

[ff*]g2 8] 
[lt*S2 9] 



[ffl3fc)li 3 0] 

[w*JB3 1] 

mm^wm mmi & x v /x « ? n -?• 7 - h**9 ^^Hivrstt £ ±#£-£ & 

[»#JI3 2] 
[|f*«3 3] 

i~23 cDv^-ftt^tciem^k^-txo'Kfflo 

[W#«3 4] 

WTW^^Ji, (G-I) fc-fbfr* (G-II) k«:BMftJi^«T-CRlS* 

flte* (III-l-B) S>IMS#ifc, 



nJi0~3O^Sfc; 

x 1 at** * fc a y * ^ - /HfcfcBM6©««* ; 

TtJ:v>Afot^^^fS^li-N (R 8 ) (R 9 ) (5S*> R 8 * *r/R 9 tt**i-r 

YM±7fc^> Anyv, 7*3 e3ft3*iTv>-cf> *v»** 

— n (R 14 ) (R 15 ) C*1\ R u jsJ;O r R I8 l±**t^ii«StLT**, 7;v 
*;K *»D7***, - (CH2) 1.3OR 16 R 16 »±*^, 7**>K 75/*X 

, ±T ,;_ ;U ) x _ c (=0) R 17 (5$^ R 17 }**^ liKn+'A e^^ti-cv^-cfe «t 

W7'J-)K SJfe$tLTV»T<>±V^rn7';-A', BJfcS*iTV»T* Jiv^?***, 
B&S*vcv>-c<f> iv^fnr?***, t^tiSJfe^tt-cv^t:*) i^7 5 ./) . -C ( 
= S) R 17 R 17 {i#ffBi:ITO£) . feL<f±-S0zR 21 R 21 l±7/W* 

«fc * T 5 V J 2fe t L < ti R 14 b R 1 5 <±-$& & o T & gMtK^ £ * KSfl C > 



Ut9 6] 





(IIM-B) 
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: 14/E 



^if^fotO)^lftt4) . - (ch 2 ) 0-3OR 18 (s^ R 18 &7kS^ 7;v* 

;K T->^XI±TU-;V) , - (CH 2 ) i-sCONHR 19 R 19 1±tR^ 7*** 

, 7~>*X<±7'J-;W , -SO3R 20 R 20 li7J^WHKn^i/) N -S 

O2R 21 (sS'K R 2 M±7;v+;i'3Z.iie^$^Tv^T<)<tv^75 , -PO (OH) 2. 
-PO (OH) (R 22 ) R 22 li7;U^r^) ^ ^B7W*, - (CH2) 1-3CO 

R 23 (jS*. R 23 {i7^*;l'^fw}±fi^$tv-CV»Tt iV»T'J-*) ^ 
- (CH2) 0-3CN, -R 41 -COOR 42 (R 41 l±7A"^K R 42 l±7fcft* £<±7>V* 
*) , - (CH 2 ) 1-3 R 40 (R 4 °{itt^$*i,TV>-C4«tv^7'J-^*/>:{iem$*t-CV^-C 

U^fDT'j-A-) , g^$ttTv^-c^«tv>7 , ;-;i'* ^Jifi^^tLTv^rt <tv^ 

fD7'J-^) 
[it^K3 5 ] 

(Q) m&*F ; R"#7>1'=»*5' ; Y 1 ^**. ^ny>, */ni**->, 4fci±7;l'3^v 

irnxm 3 6 ] 

(Q) ntfp-F ; R 26 5iM ; YH^m, Any>, SfcJi* h*-> 

°M*#»3 7] 
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[0 0 0 1] 
[0 0 0 2] 

>i7-f ^^(O^^-C^, V ha^-f^XO- h^iS^^^^^VX (Human Immu 
nodeficiency virus, JSLTH I VtB&i") (i, f^^ig^^Mee^ (Acquired immnode 
ficiency syndrome, aTx>fXk»t) OJKBi: i: 5& s *n <b *tT v> S 0 -^-O^X 

OteSflikLTtt, C*t4TOfc£*ffl|E«*IH«tt (AZT, 3TCf) t/Df7 

ffl5i*OH«#«WLT*IJ» **L6fctt*£4fWIM;fr-XA*#1-*J*H I VlOd 
>f Vf^- t?ffi##Jfc LT«i, Hittf, 1, + 1, 3-yn 

/"OS?* WHTOR l ~ 6 ) o 

7 ***** 12) 
15), 

' [ftl5] 



O OH 




f fc, 5-^ > v 7 ;l/-7-7 -fc /1/-8- Kn#->^fy 'J >^5-7i-^-7-7'tf ;V-8-K 

h JlTV>ft. &*5* / V >#*&<D-g-j£fttf> lot Lt, X * 9 9 X (Skraup) gj&3& l 2rfc] 

[^IftdRl] Balzarini, J. et al.. Proc. Natl. Acad. Sci. USA 1996, 93, p 
13152-13157. 
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i-*J: 2/ 



Chem. Pharm. Bull. 42(3) 560-569 (1994) 
l^#H\fc«3] J. Med. Chem. 2000, 43, 1533-1540 
t&ftWXWUl Organic Reactions, vol.7 p.59 (1953) 
VftttXWL 1] WO 99X50245 
HMMtlR2] WO 99/62520 
l®frXm3] WO 99/62897 
l&JfrJCffl.* ] WO 99/62513 

51 WO 00/39086 
[!|M6] WO0 1/0 0 5 7 8 
[«P«F*»7l WO 2002/30426 
[#^^8] WO 2 0 0 2/3 0 9 3 0 
MMWtftQl WO 2 0 0 2/3 0 9 3 1 
IftWf-XM. 10] WO 2002/36734 

1 1] WO 2002/55079 
ffiWfXm 12] WO 02/070486 
l^fWXHfc 13] WO 02/04444 
[#ft=:fcitfc 1 4 ] #fc¥2 001-526265 
[WfrrfclR 1 5 ] #^¥2 002-505660 
HMWtft 16] WO 98/45269 
[WfrXlR 1 7 ] US 3113135 
l&WFXWi. 18] WO 02/070486 

10 0 0 3] 
[0 0 0 4] 

) : 

IflSl 61 

■e^sft-Mt** (£ii> r*»iiHfc'fr*J fcv»9) , wok??/, ztibnmm 

LTto 

X„ #tH I V*, ftHTLV- 1 (Human T cell leukemia virus type 1 : MUM 
toMtrJ ;VX1M) ^ *tIF I V (Feline immunodeficiency virus : Xf; 4 

X) tniS I V (Simian immunodeficiency virus : ■fr/l'.x./f X* << fl'X) ^Ktfu 
HIV*, 4 Vf-^9-*H#*li:Lr*ffl-C*4£k*jamU 
ojt„ 

stAiDs*, j.-fx*j:tr-toBa«flc»fi^ wz.is^4xmm& 

(ARC) , itfr14£:S"(fcl> >*m& (PGL) , flV-Bfrifc, m^sSSL/h^. 
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^-v?: 3/ 



(l) (I) : 



(I) 



««K B 1 li — C (R 2 ) =47tf±-N=; 

R»*j:irR a «)-*»±. ai-z^z'-z'-r 5 z^cz'ttwrattan. 
2 aJfLHr-frx *Jfc3*tTv»-c* *v»t*'*1'5', «Jfc*"*fCwc* iv^r;v^-i^>^ - 

CH (OH) -> -S-, -SO-, -S02-, -SO2N (R 6 ) -> — N (R 6 ) SO 
2 _ > _ 0 - % — N (R 6 ) — N (R 6 ) CO-, —CON (R 6 ) -C (=0) - 
O-^ _o-C (=0) -Xli-CO-;R 6 ii*f, M&ZtiX^XbX^Tll'**, 

i^Afnr'J-* ; R 5 t±K&$*LTV>T*> iv>T'J-JK ****LTV>-Cfc J:v»^f- 
n 7 ,j _ ; v > fix v>T U^y^n? ;K fi&£ tiX^X i> Z^z/? 07 frtr 

#A*fe*R$*L*«!fe* ; 

r 1 ' fi, **4fctt«*afe*A3j»e.a«*n****; 

— A 1 — -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) -C (-Y) = 
C (— R A ) -C (-R 3 ) = N-, -C (-Y) =C (-R A ) -C (=X) -N (-R 4 
) _ % -C (-Y) =C (— R A ) -N = C (-R 4 ) -C (-Y) =C (— R ) - 
C (-R 3 ) -C (-R 4 ) -> -C (-Y) =C (— R A ) -O-C (-R 4 ) -> -C ( 
_ Y ) =c (— R A ) -C (-R 3 ) -0-, -C (-Y) =C (— R A ) -0-, Ztzii 
-C (-Y) =C (— R A ) -C (=X) -O- 

Yli-OH, -SHX«-NH 2 ; 

R A li, -C <=Z) R 7 ZliMJK^XttWflH 1 ; R 7 li«**»A*»e>aK 

> — NHOH, — N = N R 10 (**», R 10 l**9?f, 7**>K 7->/K T 

T , ;-*XttAtn7 , J-»') , -NHSO2R 12 (*4"> R^ttr/i/**, 
7 .;-;k tv;v*;k KKn^'/Xttr?/) - — p o (oh) 2 , -po (oh) ( 
r 13 ) (^4", R 13 f±T^^;v, r , ;-^X»±T9;i'*A') , tfctfpX;: 
Mb 1 8 ] 




c»i«»*s»A*»6aiR$*t*.«««*^ttS:: -z 1 -z 2 -z 3 -r 5 -c-7k$ 

^aem^ (a;*, z 1 , z 2 , zt&ivR^mutmmM) t?i~4 ^gmsttrv* 

■c J: v^M^#2^««a) -C^^tt*^ ; 

R^i^R 4 ^, **t^*i»a:LT«3Mif»A*»(9a«**L*«3ftafe*fci±** ; 

&£fvCv*Tfc«fc^7';v*rt'> fi&£*L-Cv>-c<> iv>7^3*v, 7*3*'/7**A', 
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l-Vl 4/ 



•f-*T^^r;v, nn7JV^^K /M37;V3*v\ />D7*3*'>7**JI', v^nr^^r 

&$tt-Cv>T& J:v*#/Wf*-f ;k g&Stv-Cv^-Ck J: v» * -f /i'7A'*/k. g&2 

„ 7**;u*A'#— JUJ-*^, tK7^V, ^7^-3, g& 

$*LTV>-C*> J:v>7»j->K ii^itt^tUv^f n7';-K g&S*tTVj»T J: 
v^-f-n-iM fi^$itTV>Tfc i^T^A-^K l^$titv>-Ci J:v>^td77 

g&£*i-cv>r & i^fn7'J f^$*itv>TUv'77M;vt 
^y, lj|$tl.•cv>■r^)J:v^Afo77A'^;^**->^ B&$*l-cv*t<> J:v»79**H' 
i*S*iO»Ti iV>Af-n79**)l'f fi^titv^tt i^79-;v*=lr 
5/TJV^;l/, g&Stl/T^Tfc iV^fOT'J -;v*^r->7^*^^ e&£*LTv>-t*> * 
v>7';-^f*7***, g&$*i-cv>T& .}:v^7 : -n7 , J-.«' J 7 L :*7;i'3rJK g&Stt 
Tv^tiv»7V-^^*-^K g&StiTv^T*) J:v»Afn7'J -;v*H'*.=-/K g 
&$*t-cv*-c*> ±^77MWM-^ g&£*i/rv»-cfc iv^fD77JK*x;i' 
g&$*LTv>-c& iv»7H'*/i'*)i'#— A'T/u+A', g&Sft-cv^-cfc £v>7»; 

fc«U (1) -A 1 -**, -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -T? 
**^t±x R A »±gJft*;W^-f ;n?l±&<, (2) —A 1 — -C (-Y) =C (- 
R A) _ c ( _ R 3) =c ( _ R 4) -rabs^ti, R 1 ' tt**T*tK (3) -A 1 - 

^ _ C (_ Y ) =C (— R A ) -N = C (-R 4 ) R A J±gm*;W^ 
-f ;PT?{i&V> 0 (1) £ XV s (2) <7>g&# */t*-f *KiSV»Ttt, Nl^fC, -L-A 
3 (LliJftNMK * 7fctt-eft-r*tg}fe$ftTV>-C*> * <^fnI?^Ltv>tUv> 

^Z-frTfr* V :•"*> L< Ji7;v^^ (*/?n7M*) 7Mi/^ifcli-0 (C = 0) 
- *>L<(±-C (=0) 0- ; A 3 f±g&$*tTV>Tfc J:v»7U-*4fctt«Jft**i-Cv» 

7;u*;K 4 7tl±gi&£*iTv*Tfc £v»7x— zi'-e**) ^/FStv&g^Bticg&L-c 
£1), STiti "-Rm" t "-L-A 3 " ttB»i-*N«*i:-ltfc&oT«lfeS*vCv» 
TUv^fnS«t4o ] t?***L*flrtrtlK WnK??^, -e*Lfeo«*± 

(2) (I I) : 



iitl 9] 



(") 



B 2 ii-C (R 2 ' ) = ffc{±-N = ; 
R 1 fcJctfR 2 ' o-tftt, 5£: -Z 1 -Z 2 -Z 3 -R 5 Z\ Z 2 , Z 3 £«fctfRM± 

±121 tm^-M) -c^**t**, ffeTjii*.^ ; 

_ A 2_ (±% _c (-Y) =C (— R B ) -C (-R 24 ) =C (-R 25 ) -s -C (-Y) 
= C (— R B ) -C (-R 24 ) =N-> -C (-Y) =C ( R B ) -C (=X) -N (- 
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5/ 



R 25 ) -C (-Y) =C (— R B ) -N = C (-R 25 ) -C (-Y) =C ( R B 
) _c (-R 24 ) -C (-R 25 ) -> -C (-Y) =C (-R B ) -O-C (-R 25 ) - 
, -C (-Y) =C (— R B ) -C (-R 24 ) -0-, -C (-Y) =C (-R B ) -0- 
, ttH±-C (-Y) =C (— R B ) -C (=X) -0- 

(5$*, x^ii^Y^iBi tm&m ; 

R B 1±, -C (=0) R 26 (S:«f, R 26 lit Kn^y, T^n^fy, TA-^A', 
X^Xi> lv»7'J ->t\ S^tifilfe^tt-CV^-C^ iv»Afnt>f , -CON 

(R 8 ) (R 9 ) (5£*, R 8 i3J:y f R 9 f4-ett-rti^L-C7K^ 7***, 77^*^ 
(iT'>;V) , -NHOH, -N=NR 10 R 10 (±tK^ 7y^, 75* 

T';-*Xti^-rn7'J-;v) . -NHSO2R 12 (jS^ R 1I »47;i'*A', 7 V 
75J^)K t KB*->Xtt75 >0 , -PO (OH) 2. -PO (OH) (R 13 

[ft2 0] 




R 24 j3,fctfR 25 <9-;fr«\ 

#rt,#*->, — N (R 14 ) (R 15 ) (:£#* R^itfR^li^ft^fr^ftLT*^ 7 
v^btH*, - (CH 2 ) 1-3 OR 16 OS;*. R 16 f±*5^ 7**;w 7->;w 
X{±7 , ;-;i') , -c (=0) r 17 (5*«K R 17 f±7Km, tKD^v, sm$*t-cv>-c*> 

*V»7';-/K I^JlTV^Uv^Af D7V-K S&£*n:v>T& X ^75*** 
, S&$*VCV>T*> iV>Afn75»'*)l', ifzi±m&2tiX\<*Xi> iv»7 5 /) . -C 
(=S) R 17 (:£*> R 17 »it»EkH*«) , *>L<{±-S0 2 R 21 R 21 li7* 
*/iOlW*ifeS*fCv»-Cfe iv>7?y) ££&R 14 i:R 15 »±~i&K&o-Cfi&$ft-Cv>T 

^IfAfot-f ?;v£UfiK1-£) , - (CH2) 0-3OR 18 (:£*> R 18 tt*^ 7* 
*/k 7->;vxj±7>;-;v) , - (chi) 1-3CONHR 19 (5$*> r 19 {±*«, tp* 

;K T^^XttTU-lU) > -SO3R 20 R 80 l±7/l'*/l'X«±fc kb**/) * - 

SO2R 21 (:£+> R 2l »±7*^;wx««m$^-r^-c^ «tv^7$y) , -PO (OH) 2 

> -PO (OH) (R 22 ) (3*+, R 22 {i7;V^*) . AU7***, - (CH2) 1-3C 
OR 23 (ft*. R 23 (±7**;v4fc«±ttgl$*L-cv>-c*>cl:v>7'J-;i') . 

- (CH2) 0.3CN, -R 41 -COOR 42 (R 41 {i7>V*--;K R* 2 \timitc\ZT)\>* 
)V) , - (CH 2 ) 1-3R 40 (R 40 tifi^^ttTV^-Ct iV»7V-*4 tz&W.mZ*ir^X 
« )< tv^7 i o7';-JV) , e&$ftTv»rfc J:v»7V-/wSfcl±B&$ftTv>T<f>iv^ 
fD7'J-^ 

fc/iU (1) —A 1 — -C (-Y) =C (— R A ) -C (-R 3 ) =C (-R 4 ) -X 
R A tifi»*;WN*^^;vT-«±^<, (2) -A 1 -**. -C (-Y) =C (- 
r a ) -c (-r 3 ) =c (-r 4 ) -x&zm&it. R 1 ' (3) — A 1 — 

^ _c (-Y) =C ( — R A ) -N = C (-R 4 ) --C***^». R A lili*^W^ 
4 frXte%\,*o (l) Sitf (2) <og&#;w^'f /nc*v»Tti\ NI^C, -L-A 
3 (LliijLig^ t^fl-etL^e^^itrv^T^ J: (Afnl^ftLtvti «fcv* 

fr*)i>Tfr*i'>i> L < t±7**;v (yj-orw) 7;p*1/>S fc»i-0 (C = 0) 

- *>L<J±-C (=0) 0-;A 3 lif^$titv»T*J:v>7'J-JVff:litft§tit^ 
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^-v : 6/ 



£»K 4fctt "-Rm" t "-L-A 3 " liP»1-*NK^fc-»*c&oT1lJfcS*iTV> 
-Cfc J: v>^ro^ £o ] t&ZK&lt&to* to^nK??/, -?-*tP>OSS^± 

(3) (III): 
[ft 2 1] 



Y 




Y, R B . R 1 , i5«fctrR 2 ' I±±1B2 2:nm; R 27 *J «tl>*R 28 0-^l±, 
***v, — N (R 14 ) (R 15 ) R 14 *J:O r R l5 li-€-*t-F*t$fc£tT**, 7/Mr 

/K '✓^BTI't*, - (CHj) 1-3OR 16 (:£*> R X6 tt**, 7*+^ TyJUli 
7-1;-*) „ -c (=0) R 17 (5£4"> R"tt**, **$*vtvvrfeJ:v* 

7V-JI/, fim^tlTV^-Ct iV>AfD7'J-;K «&£*tTV»-Cfc *V»79A'*Jt', g 
ft$tLtv»tiJ:^fD77A'*)i', £fc»±g»$*iTv>-c*>.J:v»T5 J) , -C (= 
S) R 17 R 17 li*BfcRI*«l) . *>L<(i-S0 2 R 21 «+, R 2 Mi 7 /Mr* 

XttgJfeS*vCV»"C«> iv>7 5 /) 4fcttR 14 fcR I8 »*-<tt4-3"C«Jfe**tTV»Tfe «fc 
v>ft7 5vVSt L < »iR 14 k R 15 J±-^lc^^TR®-r*M^M?-t*^rt^^ £ 

ggv^n-fr/f , - (CH2) 0-3OR 18 (5S*K R l8 l±*»s 7**^ 

„ 7->/v3?j±t , ;-;v) , - (ch 2 ) i- 3 conhr 19 (sS^K R 19 t±zte£> 7/i/*/K 
7->;v/X»±T';-;v) . -so 3 R 20 R 20 t±7^^;vxi±v: Ko*-» > -so 2 
r 21 (sfcif, R 21 ii7;i'^;i/Xl±S^$tT--cv^T^ iv»75 /) . -P0 (OH) 2, - 
PO (OH) (R 22 ) (:£*. R 2 M±7/l/*;l/) > ^n7H^ - (CH2) 1-3COR 
23 (5$;^ R 23 J±7^^^i^f±fi^§^TV^-C^J:v^T';-^) , 
- (CH 2 ) 0-3CN, -R 41 -COOR 42 (R 4 M±7/l/*--/K R 4 M±*ff $ *:^i7;^* 
;l/) , - (CHj) 1-3R 40 (R 40 {ifi^$ttTV^T* iV^7';-^f 7t»±Sm?nT^T 

fD7'J -/U, «i±7K^X»±^xn-9-^^^) -C^$*i£±f51fEf&?Mt<£-tK ^7" 

( 4 ) -ft* ( I V - 1 ) : 
lft2 21 



Y 




(50K y, r\ rm r 2 , is«ty f R 3 t±±iai tmxm JtiaifBmofb£- 
(5) -ft* (iv- 2) : 
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*~s>: 7/ 



1^2 3] 





Y 










R 2 



OV-2) 



(5fc«K X, Y. R\ R\ R\ SitfR'HLfcJBl fcH*«) -C*S*l£±IB 1 IB*© 

(6) (V) : 

Ift2 4] 




K<K Y, R A , R\ *J:irR»tt±|BlfcH*«; R 29 «±> -N (R 14 

) (R 15 ) <**K R 14 *J:tfR 15 tt-t*<r*i4ft:£LT**, 7 /Mr*, v?D7)VW 
» - (CHa) 1-3 OR 16 R 16 tt*SS* 7***, 7->/UXf±7 V -*) > -C ( 

= 0) R 17 (5£4\ R 17 !***, KKn*'/, 7*3*5', 7***, adt***, X 

jie&$*vcv*-c*> *v»7«j-*) , -c (=s) r 17 r 17 nmmtm&M) . 

*>L<ti-SOaR 21 (*<K R 21 l±7***XJ±g&£*vtv>-Cfc iV^TS/) tfctt 
R 14 R 15 J±-j^lC^orm^$tLTV^T £ V»**7 5 vVSfe L < l±R 14 t R 15 .tt— 

£#LTV>T*> <fc <, fi&3»VCV>Tfc J^^MfV^n** **tf*t*) > - (C 
Hs) 0-3 OR 18 (*«K R 18 t±7K^> 7**/K 7->*Xtt7'J-*) , - (CHa) 1-3 
CONHR 19 (5*+, R"J±*«, 7**/K 7~>*:5U±7 U -*) , -SO3R 20 (* 
<K R ao tt7***X»ifc Kd*v) > -SO2R 21 (?$*. R 21 !i7***Xl±fi&$. 
*L-CV»-C4 J:v>7?;) , -PO (OH) 2, -PO (OH) (R 22 ) R 22 l±7 
n,*fr) , AP7^*, - (CHa) 1-3COR 23 (:£*> R"li7^+JVi^li«ft$ 
*lTV»TfcJ:v»7';-*) > - (CHa) 0-3CN, -R 41 -COOR 42 (R 41 l±7;V^- 
*, R"M:;fc**fctt7***) , - (CHa) 1-3R 40 (R 40 iiWWkZtlX^Xlsi^T 

(7) Httrt (VI) : 
[ft 2 5] 



Y 




(*«k r\ r 1 , i5«t^R 2 »*±iBi &n*« : R 27 is«ty f R 28 *i±fB3 
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(8) -ft* (vii) : 

Hfc2 6] 




(**. Y, R A , R 1 , R 2 , *s«t^R*tt±|Bl fcl^M) t^S*t4±IBl E«oft# 

(9) -ft* (VIII) : 
[it2 7] 



Y 




(**, Y> R\ R 1 , R 2 . *J:tfR s l*.hlBl fcHM) T?^**t*±B 1 E*«Xfe* 

(i o) -ft* (ix) : 

[ft2 8] 
R 2 



(*«K Y, R A . R 1 , ^iO r R 2 (±±Kl fcflMHI) •Ca*3*t*±SBie«o<fl:£'», 

(11) -ft* (X) : 
Ift2 9] 



Y 




(**, X> Y, R\ R\ i5iO f R 2 f±±IBl 2: RIM) -C^$*t&±fE 1 fB«<0-ffc£- 
(12) R 3 i7tt±R 4 #> #;v**vOU±-N (R 14 ) (R 15 ) R^itfR 

15 tt^ftW&2:LT7lc^ L< ii-so 2 R 21 (*<^ r 21 j±t;u 

*;vXii«&£*tTv>-cfc.fcv>7 3 y) SfcfiR 14 fcR 15 ti— StK£c>-cgMf1-<5gSJ§: 

tlii5E#2 003-3075174 
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(13) R'ifcttR 4 **. -N (R 14 ) (R 15 ) R 14 **^ 15 !**^*!* 
itfC**, 7**)K 7v;HL<a-S0 2 R 21 R 21 ttT^*^X»±«*t* 

(14) *: 

Kt3 0] 



Y 




mm) -e^$*i*at; R 2 t±*#; r"hu s&$*x-cv>T<>.tv>7 5 

*t-cv»-cfe iv»7A"^-^ ; e&£*vcv>T*> <tv>r;v^-;v, e&Sft-cv>Tt> iv>r 

/utfctte&stvcv^-cfc iv»7^^ ; R A tt5£: -c (=o) — R 7 (:£*•, r 7 i±u 
Kn^y, g&$*vcv*Tk J:v^r;V3*->, gm$*LTv>-Cfc i^TS. j x g&£*tT 

) 4fett-C^S*t4±BBllB«Ofll^». WnK7 7 7, **i.&«>MK±HF#S*t* 

(1 5) R x li, ^nr>-c-a^$^Tv^T<>«tv^>i7;v ; R 2 {±tK#; R 29 »ix 
nny^ g^$tt-CV^Tt iv^75/ < fi^$it-CV»-C"{) H^T**—* I g&£*tt 

gm$*vcv>-c*> iv>*^t>fK ;R A <i=S::-c (=o) -R 7 (sSf, R 7 

litKD+v, fi^$ttTV>-Cfe iv^7^3*->> NR 8 R 9 (R 8 i5 ZVR 9 li*1X?tl%l 
SLLxOcm, *Jfc$*L-cv»rt ±v»7A'*^ sm?*trv^-c^ iv^7;V3^->4 7ti±fi 
^§ti-cv^ti iv»7 5 /) ) £fcliB&£*tTv>-cfc iv^-rn^ ?fr**'s ■ ; Yfi 

(16) R 1 ^ Any>fi»$ntv>tt Jv^^/i/ ; R 2 J±tK^ ; R- 9 li, 

v>tUv>7;^-;K *^y, 7^3^->*;v*-;k «&S*vtv>t*> J: v>#;v 
/t*4/is ;r*»±^::-c (=0) -R 7 (5*;*, R'litKo^ «&$*itv>t«> 

J:v»7*3*->, NR 8 R 9 (R 8 f±*.f^ R 9 »=^ 7^3^->-C*fi^$^TV^T b «t 

v^**** 3t»i7^*^-eeJfe$*ttrv>T* £^r<;) ) £ fc{±g&$*t-cv>T*> «t 

( 1 7) R'lt ^n**>T?*tfc**LTV»T* iv»/<>yfl/ ; R 2 f±7jC« ; R A «iS: : -c 
(=0) -R 7 R'ttKKn + y, * -OCH2 (OfeOCHs)CHs* -NH2. -NHCH2C 

H2OCH3. -NHOCH3, -NHN(0fa)a, -(Ob)sOCHs. -OWaOCHa, -OCH(CH3)CH20CH3, 

; Ytifc Kn + y ; R 29 liJ^TK^$*t£ v»i* ft^oS : 
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[<fc9 7] 



1 1 

H A 


L M 


11 
O 


I H 

° H J 


1 

O 


H 








H 


0 1 


O 


J 1 




j O 

0 




H O 






0 0 


M O 


1 

0 






J H 




n 0 
H 




-COOH 





t fcl±gtft$*l-CV>Tfc iv^T 5 / (ffi) I -NHSO^ -NHCOMe, -NHS02NMe 2 , -NHSOaiPr, 
-NHS0 2 -Ph-4F. -NHSOzEt, -NHSOzBn, -NHSO2CH2CF3, -NHSO2CH2CO2MC -NHSO2CHCH2 iPr 
, -NHS02CHCH2Ph. 

-NHSOaCHaCHaPh, -NHCOCHzCHzOMe, -NHCOPlu -NHC0Et> -NHCO-c-Pr. -NHCO-c-hex, -NHC0 
ObCOaEt, -NHC0-2-^i-;K -NHC0-5--f V >K -NHC0NMe 2 , -NHCO2EU -NHCOCO 

2 EU -NHCOC&OkOkMe. IM-*W3 b\ -NHC0C0NMe 2 > -NHCOCONH2, -NHCXfcMe. -NHC0- 
2-pyrimidine, -NHC0-2- 7 7 >\ -NHC0-3- h V 7 V- ;V-1-Me^ -NHC0 2 iPr, -NHOfcCfcak 
OMe) , 

gglS'tirv^-Ct J:v»T^* — *' ($1 : -CsCOfeOMe. -C=CPh, -C=C-n-Pr. -CsCOfcMe 
, _C=CCH2NHAc, -CsCCH 2 NHS0 2 Me, -C^C-v* o^>^;u-(l-0H). -C^COkOH) 
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fi&£*rCV*Tfc iv^/W^^f Jl> (ffl -CONHiPr, -CONHCffeOfcOMe. -CONH-N-^V* ') 

-CONHNHAc, -C0-(4-Me-fc?^7^>K -C0NH-(2-?-7 
-C0NHCH 2 C0NMe 2 > -CONlKCltOsOCOCFs, -C0NEt 2 , -CO-^* V /K -CONHSOzMe. -CONMeSO 
2 Me, -CONHSOzPh) 

, -CFa> -COMe, -SMe, -S02Me, -OMe, -OCIfcC&Me, 
-OCfeCfcOMe, -OkOH-Ok, -CN, 4-fc^'J v*;K -Nte, 
jjc* % -NHSOzMe) 

(18) RM±. /^^^>•c•fi^$^^-C^/^-C^) iv^^v;!/ ; R 2 {±tK^ ; R A «i^ : -C 
(=0) -R 7 R 7 »±> h^v> -NHCH2CH2OCH3, -Nib, -NHN(CH3)2, -O(CH2) 3 0C 

H3. -0CH(CH3)CH20CH3, g&£ *tT V>T *> «fc v> tf^'J v (g&& I 

; Ylifc Kn*^ ; R 29 (± 

g&$*tTV>-Cfc J:v*7$ J (m : -NHCOMe, -NHSOzNMe;!, -NHCOObOfcOMe, -NHCOPh, -N 
HCOOfeC&Et, -NHC0-2-^^.-;K -NHC&EU -NHCOCH2CH 2 C0 2 Me, -NHC0C0NMe2, -NHCOCON 
H2, ) , 

g&$*LTV>Tfc i:v>7;l'*-;l' (W I -C^CCfcOMe, -C=CCH 2 NHAc, -CsCC&NHS&Me, 
-C=C-c-pen-(l-0H), -C^COfcOH) 
-CH2CH=CH2, 4-t^ 1 ; tfcli TfcJt) 

(19) 5S ; 
[<fc9 8] 



R B I±, -C (=0) R 26 (jS*, R 26 »±fcKn*v, 7^*/K 7^3* 

fOT'J-^, *fcl;m&$ftTv>T& J: v^xn-iM *;!/**->) ifzit-CON (R 
8 ) (R 9 ) (aS*, R*&£V ! R 9 i*Z*i.?fi%i3LLXfr%. 7>v*;k S^(±r^3^-> 

R 1 Ji> 5£ : — Z 2 — R 5 (5£<K Z 2 tig&£*i-cv>-cf> J: v*7;v* v> ; R 5 J±g&S*t 

R 28 (i, *)K#*<s. — N (R 14 ) (R 15 ) (:£*, R^&UVR^teZtimmZLX 

tK#, 7;w*;k -/?d7W^ - (CH 2 ) 1-3OR 16 R ie »±**, 7*** 

, T*>^XttT»;-/U) , -C (=0) R 17 (*>K R 17 «±7jcli, tKn#y, g&S*i 
Tv^rfc J;v^r;i/3^v, g&£*L-cv>-ck iv^;^^ ;\bt***, Xlig&Sft 
Tv>-C*> i^TU-JK gtfeSsh/rwci iv^-jF-nTU-JK g^$it-CV^Tfc iv»7 
g&$*vcv>-ck iv>Afn7 9M)K £ 7tJ±g&$*tT:v>Tfc J:v>75 J 
) , _ c (= S ) R 17 R 17 (ifrfBfc|Hl^) , 6L<li-S0 2 R 21 (5**, R 2 

1 {i7;l'*;lOUigmSfr-CV>-C*>«fcv>7S /) 2fcl±R 14 fcR 15 {i-*fKfco-tg&£ 



OH 
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v>T& iv^fAfnt'f ?*£J£j£1-£) . - (CH 2 ) 0-3 OR 18 (jS*, R 18 li*. 

X. 7/M/w t^^x»*t';-/u) , - (ch 2 ) i-sCOnhr 19 (:£*> r 19 i±*X 
. 7;v*;K 7v*Xi±7'J-*) „ -so 3 R 20 R 20 (iT;i/^;vX«ifc Kn# 

v) , -SO2R 21 (5**K R ,I l*7**/«0lli«fc3*fCV»'C* <fcv>7 5 /) , -PO 
(OH) 2 > -PO (OH) (R 22 ) R 22 ti7/V**) x - (C 

Ha) 1-3COR 23 (:£*> R 23 (±7>Mfl'£7t»ig&$*l-CV*-C*> J:v»7'J -AO , 
- (CHa) 0-3CN. -R 41 -COOR 42 (R 41 f±7fl>'5 r —/K R 42 ll*ff^tt7^+ 
;i/) „ - (CHa) 1-3 R 40 (R 40 t±g&$*»--Cv>-c*> J: v>7 »J 4 *fCv»T 

*-/K g&S #trv»T t> i v>7 >; - fcttg&S tt-cv>T & J: v^fn 7 u -*) 

(2 0) R B tt % -C (=0) R 26 R^liKKn + J/, 7*3*~>, 7***, 

Ri{±, S:: -z 2 -R s (3;*. z 2 «±^^v>- ; R 5 {i/Nn^>-efi^$tiTv^Ti iv> 

r 28 (i > -N (R 14 ) (R 1S ) (£*, R 14 £J:tFR 15 tt**t^®:a:i>T 

7/M 1 *, "^07***, - (CHa) 1-3 OR 16 R 16 !***, 7 /Mr* 

, 7f*Xt±7V-*) , -C (=0) R 17 R 17 t±*X> tKn*^ 

■Cv>r<> J:v»7*3*">, gJfe$*fCV»T* iv^M^K />n7***, XJifi&StL 

9/M/K i^§fttv^i{><tv>Af D77MJK t^»igJfe$*iTv>-c<> iv»75 y 

) % _ c (= S ) r 17 (^> r 17 uiftmtmmm) , &L<ti-so 2 R 21 (a*. r 2 

1 «7^A'XlifSi$itTv>ttJ:v>75^) ffc&R 14 i: R 15 f±— |gK&oTg&$ 
*UTV»T<> J:v^*7 5 vVgfc L < »±R 14 k R ls t±-^tC=5roTP^1-^M«m?-i:* 
fcHtrtfc, gfl^ ^3IM^*3J:U f /*fv:{±m#W*^L-Cv^T*>J:<, g*3*iT 
v^Uv^ifAfnt'fi>;i'«t4) , - (CHa) 0-3OR 18 (Sl'K R 18 »i* 
X, 7>Mr*\ T->*Xf±7V-*) , - (CHa) 1-3CONHR 19 R 19 I±7XX 
, 7***. 7v*X»±7U-*) , -SO3R 20 R 20 t±7**;H5Z.lifc P»* 

, -SOaR 21 R 21 Ji7;M^;V-XttB^$ttTv^rt «tv>7? /) . -PO 

(OH) 2, -PO (OH) (R 22 ) (5£tN R 22 «±7/M/V) , ^n7***, - (C 
Ha) 1.3COR 23 (5£f, R 23 l±7;M**7t{±fim£*vtV>Ti tV»7'J-*) > 
- (CHa) 0-3CN, -R 41 -COOR 42 (R 41 Ji7/V7~/K R 42 tt***fctt7** 
;v) , - (CHa) 1-3R 40 (R 40 (ifim$n-CV^T<> iv>7V -*4£{±g&$*t"Cv*-C 
Uv»AfD7U-)V) x ft?titv>ttJ:v>7JV^-;K g&S*t-cv*T*> i V»7* 
*-/k g^$fLTv>Ti«tv>7«j-*t^i±gife$^Tv^T<)<tv^7 i a7';-;K -e 

(21) 

Iffc9 9] 



OH 




R 28 



R B {±, -C (=0) R 26 (:£*> R 26 lifcKn*-> % 7*n*vt fci±g&$*tTV>-C 

ttiSE^p 2 003-3075174 
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(2 2) 

R B li, -C ( = 0) R 26 R 26 JifcKO*v % y l±e&£*LTv* T 

R»»i, 5$ : -CH 2 -R 5 R 5 li^ny>tt3!l$^tv»tiJ:v^7xi;v) -e^: 
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[it 1 0 0 1 



1 1 

o^rOr N - 

H A 


« — 


o 


H O 

T O 

H 


O 

o 1 


H 

o 


° pj N ^ 




o 

O 








I 1 


o o 


n O 


1 

O 




H O 


1 H 
M o 




H 




-C00H 





(2 3) R B #, -C (=0) R 26 (5£*> R 26 li7^3^v) T?**, _h|B2 2fB1£?> 

(24) ±|B1~2 3<OV^-ftL5>>tc^fBmco^%, *©ynK5?^ -?-*i<bOg&m± 

(25) fXBffii t?* * -tfB 2 4 EtOlHSSto 

(2 6) «*H«**B##j"c**±e2 4 9HB«ogiiSiiaAtto 

(2 7) HlV-f tffi«WC**±C2 4*|B««)ES*»aE»o 

(2 8) JfcH I V»1?*4±B2 4 3UBlt«>|gggj£tto 

(2 9) i^XXI±^W , XHa^fio»fi^B^3ltti6««l^**-tE2 4fE3£oE 
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(3 0) ±IB2 7f8*0|l%ltBA»C j^«*H#»*J:ir/Xtt:/ , n7-7--eE 
(3 1) i£^W«ffi#^J*iU f /XJ±7'n7-T--tf6a#^J<0OTVf&14S-±#$-*^ 
(3 2) _tSB2 4B«oE*il^»*iaW*-k*#«i:-*-**^^Xtt^XHji 

(33) ^ xy.\±^ xm^^&<r>^^wx\tfhmm<omnmmsiUT&t^tz 

(3 4) ttTWSSn, (G-I) titG® (G-II) fc£$M«#ftT-T?Rj£$ 

■£*c:2:£#lli:fc-f*. ffc£^ (III-l-B) o»«*ffi 0 
[ft 1 0 1 ] 




(5S«K 

n it 0 - 3 OiE& ; 

R 26 |itKn*^ 7A/3^v, 7/l'3 i ;i<\ 7^3* S^/U^JK y?D7MK HJ& 
£;ft,TV>T& J:v*7'J — JK fijfe$*fCV*T*> iv>Afn7 V — >K £7t{±fi&£*LTv» 
Tfc iv>Afnt^ir^t#i/f £tt-N (R 8 ) (R 9 ) (S:4". R 8 fc J: tfR 9 <±-?-*t-F 
tt^iLT*.^ r^*;v, £ £1*7*3*3') ; 

YMiTftff, ad^>, 7fl'3*S'#/i'#-/K g&£*t-cv»T i> iv^;v 

_ N ( R i4) (R iS) (g.^ R u &ax?R 15 \t*:ti?ti%{3LLrfr : M,T)l' 
->?B7M;K - (CH 2 ) i-3 OR 16 (:£*> R 16 i±7fcSf. 7>V*;K 7v;H 
(±7'J-;v) > -C (=0) R 17 (5S4»> R 17 t*7fc5if, KKn*'/, w&ztix^xi> X 
v>7*3*v\ m&$*t-cv>Tfc <fcv>7;v*;K ^dtM;v> Xf±e&£ftTv>-ck X 

fJ&$^tv>TU^fn77;^K tfclitt&SftT^Tfc iv>7 5 /) , -C ( 
= S) R 17 R 17 {±KrlBt^^) , U<l±-S0 2 R 21 R 21 li7** 

;H5U±Sm£ftTV>T*> £v>75 y) *fci±R 14 i:R ls {±--*&KfcoTe&£*vCV>-C*> 
J; v>f-*7 5 vV&fc L < liR 14 t R 15 tt-*lcfcoTRSrr*a*K*fc#fc«trtK% 

-g-M^T^n^-f *;v£ff^£-f&) % - (CH 2 ) 0-3 OR 18 (:£*, R 18 l±*3f> T)V* 
;K 7*>;i/X.l±7D->>v) , - (CH 2 ) 1-3CONHR 19 <*«t\ R 19 l±7fcS?, T*** 
, 7->fl/XI±7'J-A') , -SO3R 20 (3;^ R 20 li7^«litKn^y) , -S 
O2R 21 (^"K R 2 Mi7;t'*;i'XJ±g&$*vtv>-c{>«fcv»7 5 y) , -P0 (OH) 2. 
-P0 (OH) (R 22 ) (:£*> R M tt7A'**') > /M3 7;M^ - (CH2) 1-3CO 
R 23 (jS*, R 23 Ji7^*^t^J±S^$ttTV^Tt iV»rU-A') > 
- (CH2) 0.3CN, -R 41 -COOR 42 (R 41 li7;l"7-~;K R 42 »±*S?£ fzttTfr* 
;i/) % - (CH2) 1-3 R 40 (R 40 lifi&$*tTV*-C*> X^TV-frttzltm&ZIXX^X 

fD7'J-)V) 

(3 5) (Q) ntf*F ; R 26 ^7;V3^y ; Y*#**, /May>, *n>#**s, ttz\tT 
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;vn*->*;v*'-^4> XH^-f- frJhti&B* Ztz\±x-*7- * £ > -L 
153 4 |2iK^iiji^i£o 
(3 6) (Q) n7i*p-F ; R 26 ri*> ; Y 1 ^*^. Anyv, £*:J± 

(3 7) ^g*^S.tm^J<^>#lET-e={f ^9, ±15 3 4 temoSiiit^Fffio 

Hfc, MTC/Tt-M (IV- 3) : 
ltt3 1] 



(:£*> X> Y, Z 1 , Z 2 , Z\ R'iSitfR 5 !* (1) t^^) "C^S^* (l) 15 
[0 0 0 5] 

x^X^f&«^*^t-*4o ££:*:§§sp§<0SS&l±, -f>7^9 — triads £{±^0* 
[0 0 0 61 

YfcUl^ -0H#JfSLv\ 

^ . _ z i_ Z 2_ Z 3_ R s ( ^.^ z i % Z 2^ Z 3^ S U f R 5 »i±l5 (1) i:lH^^*> 
h 0 ) t^$*L££t LTt±. •pflx.t^ S::-R 5 > ^:-ch 2 -r 5 , ^:-ch = c 
h-r\S:-ch (oh) -r\ S:-s-r 5 ,^:-so-r 5 , S:-S02- 
r 5 , S::-so 2 nh-r\ ^:-nhso 2 -r 5 , S:-o-R 5 , S:-nh-r 5 
, 5$ : - NHCO-R 5 , 3; : -C0NH-R\ 5$ : - c (=0) -0-R 5 , sS; : -o 

-c (=0) -r 5 , ^:-co-R 5 , s::-c 2 H4-r 5 , s:-ch=ch-ch 2 - 
r 5 ,^:-ch (OH) -CH2-R 5 . 5S: -S-CH2-R 5 , S:: -S0-CH2-R 
5^. -SO2-CH2-R 5 , 5S: -SO2NH-CH2-R 5 , 3;: -nhso 2 -ch 2 
-rK s:-o-ch 2 -r 5 , ^ : -NH-CH2-R^ ^ :-nhco-ch 2 -r 5 
, -CONH-CH2-R 5 , sS:: -c (=0) -0-CH2-R 5 , 5£: -o-c (= 

0) -CH2-R 5 , 5S: -CO-CH2-R 5 , S:-CH = CH-CH = CH-R S ,S 
I -CH = CH-CH (OH) -R 5 , 5£ : -CH = CH-S-R\ ^ : -CH = CH- 
SO-R 5 , S:-CH = CH-S02-R 5 , 5£ : - C H = C H- S O2 NH - R 5 , 5$) : 
-CH = CH-NHS0 2 -R 5 , -CH = CH-0-R 5 ,^: -CH = CH-NH 
-R«\ 5^:-CH = CH-NHCO-R 5 , -CH = CH-CONH-R s > I - 
CH = CH-C (=0) -0-R 5 . S:-ch = ch-o-c (=0) — R 5 % 5£:-c 
H = CH-C0-R 5 , S:-CH 2 -CH = CH-R\ ^:-CH 2 -CH (OH) -R 

5 , S:-CH2-s-R\ S:-ch 2 -so-r 5 , S:-CH2-S02-R S , S:- 
CH2-SO2NH-R 5 . sS: -CH2-NHSO2-R 5 . : - ch 2 -0-R\ 5S: - 
CH2-NH-R 5 . sS: - CH2-NHCO-R 5 . & '. - CH2-CONH-R 5 , sS: - 
ch 2 -c (=0) -0-R 5 , s:-ch 2 -o-c (=0) -r 5 . S:-ch 2 -co 



Y 
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-R 5 , 3ft:-CH (OH) -CH=CH-R 5 , 3ft : -S -C H = CH-R\ !ft : - S 
0-CH = CH-R 5 ,5S::-S02-CH = CH-R 5 ^: -S0 2 NH-CH = CH- 
R\ : -NHS0 2 -CH = CH-R\ 3ft I - O- C H= C H- R 5 . 3ft : -NH-C 
H = CH-R\S:-NHCO-CH = CH-R 5 ^:-CONH-CH = CH-R 5 
% ^ : _ c (=0) -0-CH = CH-R 5 ,S:-0-C (=0) -CH = CH-R\ 
^ : _ C0 _CH=CH-R 5 ^: -C 3 H 6 -R 5 > S:-CH 2 -CH = CH-CH 2 - 

r s , 3ft: -CH2-CH (oh) -CH2-R 5 , 3ft: -CH2-S-CH2-R 5 , 3ft: - 
CH2-SO-CH2-R 5 . 5S: : - CH2-S02-CH2-R 5 . : -CH2-SO2NH 

-CH2-R 5 . -CH2-NHS0 2 -CH 2 -R 5 v * : - C H 2 - 0- C H 2 -RK 
5ft : -CH2-NH-CH2-R 5 . 5ft I - C H 2 -N H C O - C H2 - R 5 . * I -CH 2 - 

CONH-CH2-R 5 . 5ft:-CH 2 -c (=0) -0-CH2-R 5 , 3ft:-CH 2 -o- 
c (=0) -CH2-R 5 . 5ft : -CH 2 -co-CH 2 -R 5 , * : -c 2 h 4 -ch = ch 

- R 5 , -CH 2 -CH = CH-CH = CH-R 5 ^:-CH 2 -CH (OH) -CH = C 

h-r 5 , ^ : -ch 2 -s-ch=ch-r 5 , * : -ch 2 -so-ch=ch-r 5 . 

^:-CH2-S0 2 -CH=CH-R s , *:-CH 2 -S02NH-CH = CH-R 5 , * 

: -ch 2 -nhso2-ch=ch-r\ 3ft: -ch 2 -o-ch = ch-r\ 5ft: - 
ch 2 -nh-ch = ch-r 5 . a : -ch 2 -nhco-ch = ch-r s , ^:-ch 
2 -conh-ch=ch-r 5 , 3ft : -ch 2 -c (=o) -o-ch = ch-r\ 3ft: 

_ CH2 _0-C (=0) -CH=CH-R\ 3ft:-CH 2 -CO-CH = CH-R 5 . 3ft 
: -CH = CH-C 2 H4-R 5 . 3ft : -CH = CH-CH = CH-CH 2 -R 5 , 3ft : - C 
H = CH-CH (OH) -CH2-R 5 , 3ft : -CH = CH-S-CH 2 -R 5 , 3ft:-CH 
= CH-SO-CH 2 -R\ 3ft: -CH = CH-S0 2 -CH 2 -R i \ 3ft : -CH = CH 
-S O2 NH-C H2-R 5 , 5ft :-CH = CH-NHS02-CH 2 -R 5 x 3ft : - CH = C 
H-O-CH2-R 5 , 5ft : -CH = CH-NH-CH 2 -R\ 5ft : -CH = C H-NHC 
O-CH2-R 5 , 5ft: -CH = CH-CONH-CH 2 -R 5 , 5ft: -CH = CH-C (= 

0) -0-CH2-R 5 , 5ft : -CH = CH-0-C (=0) -CH 2 -R 5 X<*3ft : -CH 
= CH-CO-CH 2 -R 5 (3ft*, R 5 t±. «*S*ITV»T* iV»TU-*, WSttT 

^ ^ : _ z i_ Z 2_Z 3 -R 5 (sftif, Z 1 , Z\ Z\ £tfR 5 l±±IB (1) fcH* 

1) Z^lFZ'^UffrT?* 

2) Z'RVZH^^X^*), ZH*&m&. -CO-. -0-. -S-. -SO2-X 
\t®MT)V^^> (#IC-CH 2 -. - (CH2) 2-) T?****, 

3) Z'Rt^Z^filS^**), Z 2 jWMS£\ -CO-. -0-. -S-, -SO2-X 
\mmT**V> (#K-CH 2 -, - (CH2) 2-) "0**), R 5 3*a&$*VCV>-Cfc«fc 

v» t y - ;vx»ifi& £ tit ^TUvAfnr'J- ;ks> 

4) Z 1 &tfZ 3 ri*#&£--e£'K Z 2 74 4 -S0 2 -. -CH 2 -Xfi-C2H4--C*»). R 5 

5) z l i>*&8i&x\*T fr*\s>x-$>t), z 8 jWMS*t?**k z 2 ^«^$^rv^rfc«t 

6) Z 1 #JMS£'XttT*'*l'>-C***a\ 

7) Z 1 

8) z 8 *«JMfrft\ t;v*v^x -s02-Xtt-o--c*«* < 6\ 

9) Z 2 ^#^. T/U+l^VXti-O-T?***^, 

1 0) z 2 **r;i'*v>X«i-o--C2fe*^^ 

11) z^m^XteT^^v-e*^-^ 

12) R 5 rt*B&$*fCv»-t& tv»'/?n7*#»', fift$iitv>-ct J:v^T';-;wXti 
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14) R^E^^tU^i'i'nT^K «»**L*tv»Tfe*v»7'J-/K S 
1 5) R 5 76 I S^$ttTV>-C^ iV^T'J-^T-ab^Sr^. 

16) Z ^r/Z 3 *K Z 2 i ! 7;^l/^t*^ R 5 ^B^$*LTV>Tt 1V» 

17) z 1 &%.m&JUt7fr*i'>'?*>*)s z 3 **JMS*-e*»K zH*mM*ftx^xi> 
T -;K *ifv»-C ^ <£ v>Af n7 V -;vO*.<±fi&£ *itv»-c £ v»3/ ^7^ 

;V^U7ii;V N 3-7JVtD7x-)V, 4-7WD7x^, 2-?DD7x^)K 
3-^DD7i;)K 4-?nn7x^)K 2, 4->'7WD7x-^ 2, 6-/7 
^n?*-/-/, 2, 5-v?7^tn7x-K 3, 4-77^D7x-^ 4-*f- 
3-PJ7;i/in^f^7x^;K 4-m7*-*n>f*7*=^ 4- 
tKn^>7x-)V, 4-n^>7x;)K 4-7"nt7x-;K 4-lf7*-';>K 
^>->*;K 2-7A-tn^/^ 3 -7;v^-n^>-v ? ;i' s 4 -7^0^^ v;K 2- 
^nn^-^, s-^nn^j;*, 4-?nn^-7^ 2, 4 - :7 7 ;v * n y v" 
;K 2f 6 -y7WDAV^, 2, 5-S>7**nt>*;*, 3, 4-?7A'*n'< 
3, 6-^7**n^^ 4-^^;v^>v^> 3-F'i7;vtn^f^A- 
Vi~7k. 4-h'J7A'tD>fM>'^> 4-tKn + ->AyyJK 4-^b*->^> 
y*;K 4-7n€A>-», 4-7x;M>v>> 2-7x-)Hf^ 2- (2-7 
HD7xi*) 2- (3-7WD7X-M 2- (4-7Wn7 

1- ;l/) .x.f-;K 2- (2-7DD7x-A') xfjV, 2- (3-?no7x-^) 

^ 2 - (4-^nn7x-*) xf;V, 2- (2, 4-'77^D7x^) xf-;K 

2- (2, 6-/7^n7x-*) x?-;K 2- (2, 5->"7WD7x^) x?- 
/K 2- (3, 4-y7**n7x=*) x^;V x 2- (4-^f*7xs*) x^;K 
2 _ (3-hij 7 ;i'*n^^^7i-;i,) x-^/K 2- (4-h';7)Vtn^f;i/7i- 
;v) ,x?-;k 2- (4 -fc Kn*->7*-JV) x-f-;K 2- (4-> Ft'/7x-*) -x, 

2- (4-7Dt7x^) xf-;V, 2- (4 -Vf7*xiJ >l>) x^/W ^<V*> 
2 -7;v*a^v-e ^x;v^-;K 3 -"7;v*n^>-t£ 4- 
7;i/*n/0-tf>'^;i/*-;i/ x 2 —9 BB^y*^**-*. 3 na^>"t*vx;v 

4 -^nn^V-tfv;-,^*-;!^ 2, 4 - -;7^tnA>-l?>X)V*-)K 2, 
6 -^^^^-n^v-f^x^*:-^ 2, 5 - 5> 7 *!"".'<>•**>;*>■'* -A', 3, 4- 
•>'7^*B^y-lf^^^-)l' 1 4 -^f-;V^>-e>^;v*-;i/ % 3-b'J7^to^f 
A^y-e^A/Wsfcx/K 4- h '* 7**n>fM^*^X**s*, 
y-tf^x^xwK 4-^ 4-7n ; EAVt*>^^*-K 
4- 7jt =.^>4?>x;v*:-;K 7x-)^t, 2-7*tB7x-m, 3-7;w 

*B7xiKt, 4-7^n7x^Vf^ 2-?DB7xS*ft, 3-?DD7 

xx/i/**, 4-^no7x = W« 2, 4-?7*tD7*i*f*, 2, 6-^7 
WD7x=*ft, 2, 5-77^07*^^*, 3, 4-77WB7x^f 
^ 4- j*)\,y 3-h'J7;^n^f^7x^;vft, 4 - 1- V 7;w*n 

>f^7x-Ht, 4-tFn*->7x-Wt, 4-^h^'>7x-A-ft, 4-7* 
Dt7x-)Vft, 4 -k*7 7x/+'/, 2-7^07x7^, 3- 
7^tD7x;^, 4-7;V*U7jc/*->, 2-?nD7x^->, 3-^nD7x 
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J**s 4-?DD7x;#"X 2, 4-V7V*n7xy**A 2, 6-77WD7 
2, 5-77^D7*y^A 3, 4-/7HD7x;^ 4-*^>V 
7i/*->, S-Fn^tn^f^?!/^^ 4-b'j7Jl'*D^f«'7x/+A 
4-tK0^->7x/^A 4->h*^7*/*^ 4-7n*7x7*A 4-7ji 

-/W7i7*>\ -oW/K 2-7*tD'<y , /'fK 3 -^^n^yy-OK 4- 
^^ceoy-OK 2-^nn^^ , /-f^ 3-^nD^>'/^, 4 - ? n n^>-/ 
<f/U, 2, 4-i;7WD^>'/^, 2, 6-->*7A'*n^V'f;K 2, 5-^7;V 
tfa^W'OK 3, 4-v > 7;v^-n^>y-r^> 4 -^^WOVM 3-h'J7* 

% h*->^>y,f;K 4-7n^-/7^^ 4-7x;M>-/-f*'< 2 -^J- 

-, K 3_f-i-;U, 7^7 OAs S^'J^^K (2-^na-^^7jc>-3-'f 
;v) 2-ea'j;K 3-tTn'j;P, 4-^3'j (2 -7**0 if' ; 5»- 3 

(2-7;w*nevi7v-5-'f^) *?->>K (5-7^*ntfij *J> 

-2-4 )\>) **)vm-t)*mft>tiz 0 
&iL<te, r i*»-z I -z , -z 3 -R ,, e5***t** - e*JK £*)UiL<i*^z>r 

Kb3 2] 




^•Cigtftt-CV>^,M^m^-e**^rnT';-;V (£ITW (Tl) , (T2) ) 

<7> (T3) > (T4) ) W&2 
lft3 3] 

KD '-O 

Cn) <TZ) 03) ^ 

f*5Afn7'J-^^t, NligflM?-, Q Sill? ; Hetli 

, §t%m=F. £#JST-, ^fiiI^*Wb^^= C^=Sr«*-t*^i:tTt± 
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m^U^S-SM^fnT'J -fr%HMl>y SC5XI±6lOAfn7'J -frit 1 
&i LV»„ flHx«£> tfu-;i/-2-'OK -f5T/-^-2-'fJK << 5 ^V-A^-* fry tf 
?7-;i'-3-'f^, b TV- ^-3-^ t" h7 , /-;v-5-'f ;k fr-2-4 jv, 

, l,3 > 4-f7v'7y-^-2-'f;K 1,2, 4-^75>7V- *-5-'f/K 1,2,4-^7 *JTV-fr 
-3--f;K 1.3,4-t+ty7 > /-M-'fJK l,2,4-t*ty7 > /-n'-5-'f ^, 1,2,4-* 

*ty7-/-^-M;K ^fyf7 , /-;v-3-^K tf y vv-2-4 fry w yyy-z-4 fr 

y tf7v r >-2-'f fry e'J5-y>-2-'fK fc?<; 5S>>-4-^;K 77f V-3- 4 fr*$1?mi 

4 t < , tt*.wr, 4 5 ^y- ^-2--f ;k 4 5 ^y-;v-4--f ;k v-;v-3--f ;k b 
i;7 7-*-3-^> t" b *jV—fr-6-4 fry *^r-9-!/-;v-2-'f **yrV-fr-\-4 fr 

, 4 y*^-y-*-3-<f f7 , /-W-'f;K f7'/-*4-'f*, 1,3,4-^7 v 7V 
-;V-2-'OK 1,2,^7^77-^-5-^, 1,2,4-f 7^77-^-3-^ ^ 1,3,4-* 
^tv77- fr-2-4 l, 2, 4-t+ty'7 V- ^-5-4 ;K 1, 2, 4-t+f-777- ;v-3- 
4>K -fVf7 7-;M-'f;K t'«Jv>-2-f^ l^; VJ>-Z-4 fry tf 5y>-2-f * 
, tTV 5 V>-2-4 fry ^V5v?>-4-^, 75f , /-3-f^*#S|Hf6ii4. 

***JI^^P«-f^m*-^^^xn^-eab^^7"n7 , J-;v* I fflFt L<, 0JxJf 
, >f 5 fr-2-4 ;K b V 77-*-3-^ fry t~ h7 7-^-5--f V-fr-2- 
4 fry f-TV- fr-2-4 fry l,3,4-f7y'77-A'-2-f;K 1.2,4-f7^7 V-fr-5-4 
*„ l,2,4-f7y'77-)l'-3-'f)K 1,3,44^*^77-^2-^^ 1.2,4-**+5>T 
*/-fr-5-4fry l,2,4-t+*y77-;V-3-f)K tfU 5 
CS^St^5Afn7'J-^t LT{±> ±|BO#^tci ~41H<7>5~8*0^# 

^ iSSt/IiK j3<tOVOU±MmiI^*mrtKl~41@^-ev>T*> iv»5~8M<^# 
^H^St) mLfc^n7'J-^t«ti. «b&"*-*##SU LT{±> 5MX«i6 
M^m^Sf* Lv> 0 flitf, ^>X-f 5 ^V-^-2-W '<y7**f'/-*-Z-'f fry 
* J -2-4 fry *s~sJ ') >-Z-4 fry tt7'] , /-2-'f)l', +t7'J>-4-'f;K * 

yi;>_2-W;i/ > y 9 <7 'J-s-l-4 fry 4 'J >-l-W JK >f V* / U f-3-* /u, 7V 
>-2-^f ;K V>; >-6-^ jk V'J >-8--f fry 7f U v^-2-^ /K 7f 'J v^-4-4 ;K 
7r ij >-6--f /k Vx V i?>-7-4 ;k * /wt V- ^-l-'f /K 7xt>F'J ^>-M 
;K 'f > K-;v-2--f Ji/, * v <f > K-^-l-'f /HM^iffcttSo 

iU, fllxir, *<>X4 fr-2-4 fr> **9- % /—fr-Z-4 fry *y*-*b'; 

y_2->f;K v'/yUV-S-a, +t7r/-2-^;K *tV'J >-4-4 fry *JV>-2- 
4 fry ~7 9 7*JV-l-<i fry 4 V*S V >-!--< fry 4 } ) > -3-4 fry V'J fr 

y VU > -6-4 fry -f^y-Z-lfry V7-V -y>-2-4 fry V-r'J V>-A-4 fry "fTVVs 
-6-4 fry Vx'J 'Jy-7-4 fry 7it> b U frWmf h*i&o 

zhK&y m^zm-t&m^mm-rz-jjtDm^-ffiy ©jit t~m.m 

<£s-?18H£tiy m&1-Z1&1f<Ofc¥t&!£&^i&lS1xX^Z&mfc*-?$>*)y ^Oie^#* 

, *<>X4 5 yV-fr-2-4 fry V-fr-2-4 fry *t7'J > -2-4 fry VU 

>-2--<;l/. 7U f-8-4 fry -fTVV>-2-4 frmtiVglfbiiko 

m~y * : 
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Ufc3 4] 




24 £fc{±R 25 {±, #;v***v> — N (R 14 ) (R 15 ) R 14 *J:trR l6 li**t«i 
mSLLXfcm, 7**;w '✓>n7*+*, - (CHj) i-sOR 16 (5S4\ R 16 l±*m> 
7;v*;K T^XttT'; ^ -C (=0) R 17 (sS*, R 17 {±tK^> tKn + v, 

tivT?^^ fi&§*vcv»-c*> iv^fnr?***, 4ifc»±g&£*L"Cv>T<> <£ 
v , T5 y) > _ C (= S ) R » (5*4., R"»i«f|Bfcra«fl) , <>l<i±-so 2 r 21 ( 

R 21 li7;v^;i'3HiS^$!h'Tv^t:t i^75/) ifcttR 14 4:R 15 tt— 
TS&S*vcv*-C*> iv>^*7 5 yyi* t < »±R 14 k R 15 li-ii:^otIlt5lf 

*§»VCV»T*J:v»*a*^f-n*>f */i/*J§&ft"T*) , - (CHj) 0-3OR 18 (*«K 
R 18 f±7K^> 7/l^/A 7^^X«±T'J-;V) . - (CHj) 1-3CONHR 19 (£>K R 
19 i±*^, 7**/K 7->^Xf±7'J-;v) , -SOsR 20 (3*>K R 20 l±7;l'^;l'X»± 
kKD^y) , -SO2R 21 (£;*> R 2 Mir;v*;i0 7 J±a&£;ftTv>-t<f> £v>7?y) 
, -PO (OH) 2, -PO (OH) (R 22 ) (*«K R 22 l±7;v*;W > ^B7M* 
„ - (CHj) 1-3COR 23 (5S4\ R 23 li7;l'**4fctf:e&$*VCV>-C*><fcv>T'J-;l' 

-'(CH2) 0-3CN. -R 41 -COOR 42 (R"tt7**-*, R 4a l****fctt7*+ 
;v) , - (CHj) 1-3R 40 (R 40 {±em$^TV^T^> J:v>7 , J-/l'ifclii«8fttv»r 
U^fDT'J-*) x g&$ftTv>Tk £v»7';-;v4fclifi&$ft-C^T& iv~s 
fn7'J-mS. #fc> *;P^->X«-N (R 14 ) (R 15 ) R 14 i3iO f R 
15 J±-ett-P;Mffi2:tT7)cm. 7A'*/K 75'fl'Xtt- S O2 R 21 (*+, R 2I tt7JM?*' 

*e>K#4 L<li> -N (R 14 ) (R 15 ) R'^ilFR^ttWWSatt 
7**/K 7->jH U<»i-S0 2 R 21 (rt«K R 2 Mi7;v^^X<±em$*t-cv^ 
ttiv>7?/) 4fcJ±R 14 k R 15 t±-^tc^oTP^i-SM^Jl^k*lc^rttc^M 

rr;v^V>J (±, &*JU~6ffl©tt*^tt^R»7*'*i'>*»*U fllxtf 
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^>ZJ±^x-V>^tfP > ^-S»o ffSKli^ ^SC2~ 3 m<oum®L<z>7 U> 

„ x*-/k n-^nl!^ ^yyukf;!/, n-7f*, 'fvrfJK sec-7-?-;K te 

rt-T^K n-'Of-JK -fV'Of-*', ^a-'O'-^K tert-'O'-^K n-^#vAs -f 
y^->;l^ n_-^'/^-;i/^ n-*^f-JV> n-^x/K n-f^A^^lf £*t£o <9F$ L < »± 
, ^Kcl -6-003 T^^-Cfcl) , Wx-tf, x*-*, n-7*nfcT;i/, ^fv^n if 

;K n-T^K -fV/fJK sec-7^;K tert-7^A\ iwO^K •fV'^f^ * 

-SliOitt^Xti^^OT^y-^SrEi^L. ^x.lf, i_7n^x;K 2-7* 

n^x;K i-^r-*, 2-yf-)K 3-7*-r-/K 1,3-7* 2>xx/K 3->f;V-2-7r 

wr, i-t7f)v, 2- -fy*-** i-7>h;>k 2-7^m>;k 9-7>-Mnw i-7xt> 
) ***-*-*„ »*L<0U (l-7-7^;K 2-t-7^;v) ifif?> 

ft .So 

rAfnTV-A^J l±> #«*#»?l**i«**Rtm^#»m*5j«:***l*i-*o 
# LT we i v>*?r^i*-t--5)o 

-H-fi^-e^-c i v> 5 - 8 m<r>%&m&. 1 - 4 m <d 5 ~ 8 Mo^#^^m^> t < »±m 

O 5 ~8l0^fHAfnSti^ttv^, «T!rftftttlottICilS^**LTv> 

r^xn7U-;Vj tUli> «x.lf, 7'J^ 2-7'JK 3-7 'J ;V) . f-x 

- ;v (#|x.tf, 2-?-x^;K 3-^^-^) ^ en';;i/ ($!x.tf, l-lfny/K 2-fc?n<;;v 

«j ;v) % tf7V;;v (flflxtf, i-fc*9v*'"'K 3-^9 4-^7V»;;v) . yvtv 

"J/l/ (fllxtf, 1, 2, 4-h';7/-^-MK 1, 2, 44 , ;7 , / , J-A'-M A, 1, 2, 
4_h ij7>/-^ ;v) , fF77'J)V (Wxll, l-xb7V*V/K 2-f ^7y* , ;/^, 5 

7V;;K -fVfT'/'J* («x.»f, 3-^yf-77*V;K MVfT'/'J^ 5-^7^7 

/'J*-) , tf;-^;v (egx.^ 2-tf'j5?;w 3-t*';s>/K 4-e';v;W ^ ww-* ( 

(■CTxJ^ 2-t*7->*-A) , tWT/'J^ (^x.^, 1, 3, 4-**tf7'/-*-2- 
>f;v) , ^>V7'j;v (^xifx 2-^>y*[b]7';;w 3-^^v*[b]7 u ;K 4-^>v*[b] 
7 'J »s 5-A*>7[b]7V;K 6-^>7*[b]7'J;V> 7-^V'7[b]7';/I/) , ^I'/fi- 
2-^>"/[b3^-i-A, ^V'/Wfi-^, M> , /[b]fx-)V, 5-^ 
^</[b]fxs«/, 6-^V/[b]^i^;V, 7-^>7[b]fx-;l') , 'OX-fSr/'J* 

^/-f5r/'J*) ^ ^^77 'J ;k */*t'J^ (^Ix.^ 2- 
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*-ij-i;i/K S-^y^MfU-JK 6-*/*^V-A-) x *>WJ~A- (flUHN 3--> 

^yijz^ 5-->>y;-^. 6-v>/v-;k 7-v>/ 8-v 

„ (08x.tf> 2-**-*/y->K 4-*tyj-^ 5-*tyji* 

, 7-*^V';-As 8-^r^-v;-;v) % (m*.&, 2-*/va- 

x 3-*/';*x 4-*y«;^ 5-*>"J/K 6-*>"Jfl', 8-t/"J*) , 7* 

7V-;V («x.tf, l-7^7y-JK 5-7* 9 ^-As x -f V*yjA' 

(03x.tfx MV*>"M, 3--f7*;'JK M7+^'i)K MV+ZVK MV 

*/>;/k 7--fvwju, 8--fv*y;^) , ^fj^* ($ix.tfx 2-77- 

i;v?-;w > 4-7*-r'J $>-A\ 6-7'7 , )y-^ 7-~/t 1 ) A-) x #Avcy»;As 7it 
VhUv^As T 9 2-7* 'J S>-An 3-7* Vv*- 

;K 4-7* ';->*- Ax 9-7*';*7-A) x ^KVA- Wx-lX. \-4 >K'J*, 2--TVK 
A'. 3-^ > K'J a> 4--r v k>; a-, > K'J a\ 6-4 > K'J Ax 7--Y > K'J A-) x -f 

V'fvKVAs 7rt-7^ (tflX-tf, l-7it^-JW 2-7xtV-*) Xli7x7f 
7S>-A- (flilf, l-7i/f7y-*, 2-7i;f7-^-)K 3-7x;f7-7-K 4- 
7xyf7^) *****ffc*L*. 

r->^n7M*j »±x ^#^3~i o<Di%mk%iRit7i(.mm*ni*.L, ~>* 

nyn^, ->^n7f)K V^D'O^-A'x ->^u^^r->;v, y^DA/f^, ->*n 

i/^a-^^As -> ^ n ^ -> A-ri^lf bfiZ><, 

[~>?a7n>tr-fr} ttx #tft&3~l 0 V^VKD^&Mikft^&Z&Vfc^ W^- 
{fx 5/^D7"d^ (01l;U£x l-'/J'OT'n^s*) , -✓^n-Z-r-A' (0flx.tfx 
^n^x-A-) x v*n^>x-A- l-->^n^>x>-l-W^, 2-v*n^> 

X>-l--f A\ 3_v^ n^x>x>-l-l' A) , y * D^-fe^A (^flxtfx 1-V* U^^r-t 
2-v*n^3r-fc>-l--f A N 3-v * D^^r-fc >-l- y f A) x V^DA'/f- A- 
(•CTx-tfx l-v^^Tx-A) x v*^*^-*- (flOx.^ l-v*n:i-?x-A-) ^ 
T&^tfibtL^o #C> l-Vi'D^-bv.i-'f^ 2-->* nA^-tv-Mfl/, 3-y?n^ 

Pv^n-iM**J fix gfSfJ^x BSE^M^x Xtt*Jt«^*^4 < t «> 1 &±*rtfc 

1-tfuU-A-x 3-tfn <J -A, l-fcfn>; v^As 3-tfn 

ij y^ As l-W 5 y/V i A-x 2-4 $ *"VJ -A\ 4-4 5 ^V'J - As 1-4 5 *~VU 7- 
A-x 2-4 5 *V; v^-A-x 4-4 5 /'/'J A, l-t?7 VV -A-x 3-kf9 VV -A-, 4-tf 

7>/ijijK i-tf7 v; v-a^x 3-tr9Vuy-A-x 4-tf7y , ;-> ? -Ax iffjsv, 2- 
e/Nijy>, 3-tr^gyAx 4-*f^ , j> r A-x /k 2-^7-/-^ 2-*a-* 

U— /K S-^A-slx'J — A\ f h5bKnii5^W*>ii5o &*5x T 

*^§m»SS^J «±x ISft-C^^-Cfe i <x ^l&^D-C'^oTt J: 

rR l4 fcR l5 li-^^^oTP^1--5^^t*tc3Si^tz||^M^x SEJWK^. 
tf/f ^(i^H^S-^L^^-c^) «t < x g&$*tTv>-C& iv»tgfAfnt>f ^^«r 
^•T-SJ »*«)'M[*^n-9--f *A-fc fCI±5ife»i6ao^xn-9->f 

^^yt:-a^$ttTv»T<)«fcv^ fllx-lfx [1, 2]f7y't>l, l-^'/F 
x -fyfT'/'Jfi'l, l-W*/K, ^'jr/-2-*^ kTn'j 2 

r7A-n*->J <^7;w^Al35^{±x ±IB r7;w^;vj i: iHlEH-e* 0 x T7A-=r*->J 
fc LTIi, ■CTx.Jfx ^ b^x ih^^x n-^n^y, -fy^B#+'/, n-7*I>%-A 
-fV7h*y, tert-y h^-x^^^ffbtt'So #t"x > ^b^rv^tLv^ 

r7;l/3^r>'*;V'K-Aj J±x ±E rrA-3*'>J j&«fi&Lfc#A-#-A££l*Lx « 
x.tfx > h^V*A-^-A-x x h#v*/l/#^-A'x n-7*Qs}x*->*A-^-;K ^V7*d# 
*->*;i^^-;Vx n-7^y*W;^ -fyrh^y*^^, tert-^b^rv* A- 
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n-:/b*S'*?-/K 'fV7Ky>f^K tert-^b+>'>^-^ > h^vxfA', 
iKyxf^, n _7-n>j?^->i^;i/, ^v/n^vxf^, n^f^fi/xf^, 
■/ b *->.x^;K tert-y h ^i^A'S: iT*$Plf S>*t£ 0 

JK n-y^-^X^*— ;K 'fv^fWA-^x^, S ec-y-f-^x;u*^;v^ tert-'T'-fyi/ 
■fyi/X;!-* — ;K n-^-^^^X^*-^, n-^x^^x^, n-fv'^'l'*-^ 
rg&£;h-t:v>T*> iv^;!//*^ ;i/J g&Xfi*g£lo#;WN*^-f ;i/£^i*-r£ 

SiLTfi. g&$*i-Cv>T*> J;v»r;v^r;v (0flx.tf. i?-JK -fyynkf;w 

ju/^j jurfr*^ (00 : ■f-;v*;WN** ^x*-*) . tu K^yTM^ 'vt-p 
■9-^ ^;vt;u^;v (08 : •tfl'*'; s xfyv, fh^tKotf?-^^^) 7/U34fv' 
ij)\,#=.A>Tn'*)\' (01 : *F+J'**#-*) | f* 1 xb^^^WxA-xf^) , ^ 
y 3 ^ii^T;i/^^7 5 7*** (00 : ^^f^r? /xf/u) 35) „ 7;i/n + ->7;v 
(0O£(f, > h*~>x^;K x^y^f^ x,b*->x^;K i_yn*-*->x^ 
% T -> ; p *;i-S;k g^SfrLT^T*) iv»7*'*A'*/i'#-fl' (0Ox.tf 

„ 7-t^;K ^nfnx)K 7^v;k ^vrf'J;K *v^w;/k 
-OK ^*-9-/-OK ***y'f/K > K->xfWM-)K 2,2,2-h';7Wnx 

(00 : * b*5'x?-/i/:*;i/sKx/i/) „ 7;^^^*;^^^ ^7;v^;v*;v*'-^ (00:* 

, 7)V3+v*)^-)V7-tf;vf) , g&SftT 
v>-cfc iv^V-^*^**-^ (0Ox.»^ 'OyM/K b^'Ov^O ) . g&£*tTv> 
TUv^7 7J^^ (08x.tf> so-Jfr, 4-F-^>-^^) s tKn+v, g&S*t 
tv»tUv»7;i'*w^*-;i' (0Ox.l£. .* * ^x^*-^ jl* >x;i/*x;k -fy 
^nlf)^^*^^, 2,2,2-h , j7^tox^>x;i/*x^ ^ y ->*;v^.;v*-;u, > h 

, 7;K^tfctt^nyytf^$ti.r^tUv»7 i ;-^ 
;V^^;l/ (0flxtf> ^>-e>x;i'*-;K h ;Kx^;Ul/*x;K 4-7^*n^^-tf 

, y?D7W (0Ox.tf> n fcT;H£) % 7 ^^g&StfCV^T *> 
X^T 1 )-)^ (0Sx.tf> 7x-^, h'Jf"^) . rM^^/XWx)!' (0flx.lf. 

, 7^^^7 5/*JV*-^ (0jx.{^ yVf;V7 5y*^^-^) ^ 7JV3* 
v^Jl'**-;!/ (0Ox.^ x-Y* :! yiJ)i'# > y^n7**)l'**#=* (0Ox.tfx 

yrfOV (0O£»f> 7^77*^^ ^fMA'77 J E'f^ WfW^77t'f;i' 
^ 7> i lr;V*^#-;l'T5 y (00 : ^ f**Jl"fx>V7 5 y) ^ ^-rn-9-^^;v (00 
;t«/*']A x l«7t Knfcf5-,rt/) , g&SftTuT & «t ^7 5 J (00 : •=£ J f 7t 
y7;^;>7 5/ (00 : s» f;v7 5 ^ *^^;V75/) #^tf^*t-5 0 ±fSfiJfe 
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v&tt. r;^w> (eilxtf. fv^fv^, f^^fWA ^t?a 
UT-ZmftK^LX^X'ti J:^f A fnt>f^;v (, $f * L < l± 5 - 7 M^X& *) 

* S fctt 6 4 Lv^ 0 

*R 29 t LT»4 LWc 



ffiIE# 2003-3075174 



mm 2003-270863 



/*-v : 26/ 



[it 1 0 2 ] 



I 



H 0 o o N^" 0 ^ 

H 



0 JyO ^r^V 



H H 



O 



HNy^A^ -C00H 
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e&$*LTV>-C*> iv>7?y (tfO : -NHS02Me> -NHC0Me% -NHSO2 NMe2 , -NHS&iPr, -NHS0 
2 -Ph-4F, -NHSOaEt, -NHSOzBn, -NHSO2CH2CF3, -NHSOzCfcC&Ale, -NHSO2 CHCH2 iPr, -NHS 
O2CHCH2PI1, 

-NHSO2CH2CH2PIU -NHCOObCfcOMe. -NHCOPh. -NHCOEt, -NHCO-c-Pr, -NHCO-c-hex, -NHCO 
CH2CO2EU _NHC0-2-^i^;l/> -NHC0-5-f J A\ -NHC0NMe 2 > -NHC02Et, -NHC0C0 
2 Et, -NHC0CH2CH2C02Me, IMf^W 5 K> -NHC0C0NMe2> -NHCOCONte, -NHOfcMe, -NHCO- 
2-tf V ^ -NHC0-2-7 7>, -NHC0-3-h UT'Z-^-l-Me, -NHCXfciPr, -NHCO2CH2CH2 
OMe) , 

g&$*i-CV*T*> i^*)W^>f;V (00 : -CONHiPr, -CONHOfcCifeOMe, -C0NH-N-*;v* 'J 
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;K -CONHNHAcu -C0-(4-Me-fcT^9S»), -CONH- (2-^ T V- *) , -CONHCHzCONMez, -CON 
H(CH2)3 0C0CF3x -CONEtz^ -CO-^^* U ;K -CONHSOaMe, -CONMeSOaMe, -C0NHS02Ph) 

R 28 ^R 29 JJSk{Cjf£ U< tt. 

iH?ft.T^tiiV>7 5/ (« :-NHCOMe. -NHSOaNMea. -NHCOCHaCHaOMe, -NHCOPh, -N 
HCOCH2CO2EU -NHC0-2-?-i-;K -NHCO2EU -NHCOOfcOkCOaMe, -NHC0C0NMe2, -NHCOCON 
H2> ) ; 

Sm^ttTV^Tfc J:v^T;V^-;W : -CsCCH20Me> -CsCCfcNHAc, -C=CCH 2 NHS02Me. 
-C=C-c-pen-(l-OHh -C=CCH20H ) ; -CH 2 CH=CH 2 , .-M-*** »J ;K ffcfi Tfcft^T-fc 

& O 

*v) , CONH2, cn, r;i'3^r>'*;i"}?-;i' (W : * b*->#;i'**-;K -^b*v 

*^jK-rt/) , COOH, «m$tLTV>T^J:v»7i^^ (#9 I 4 - F-7i-)V) ^ 

n-yntf;i/^^- % ^y/nk'm, n-:/*-**-*, ^V7f*f 
sec-"7*-A"f-** tert-y-^;V^*, n-^?-^*, -f VOW t, 

tert-O^-JI'*'*-. a-^***?-*, *fVA+^*f*, n-^-Zf-^^*, n 

r7;v4r;v^*T^^r;vJ <±> ±ie [r r7***J 

tert-7'-?-/l'f L ;J-,*^;W n-^<>"?-;l'^*>^^> <fV<>f *f t>f K 

n-A7f)Vft^f^K n-*:?f-;l'?-;J-.*?->K n-^/l'-f-fr^/K n-r'v' 

b^i/ftxf)!', n-yf-^f-*-x-^;v> -fv7f*ftifJl', sec--/f-^-f-*J-f-^x 
tert-y^fl'-7-*^^K n-^^fl'f-^^.'K ^WfH*if)i', ^'O*- 

*3-T*m s mfhfiZ>o ffH<li> ft*ftl~6©7/»'*/i'*-*#1Ii*LfcJfc*SU 
~2<^7;V^^ - C*^)o 

n*^;K ^DD^fK 1,1-^nnxfjv, 2,2.2- b U ? n nj-^/l/fc fj^lffc 

tf^ b V ^A^n;* b ^nn^F+y, y?nn/Ry, l/i-^^nDxh^y 
, 2,2,2-bV ^nnxh + yiWilfP,ii5„ 

r^n7;v=r^rv7;i/^;vj »±> ±12 ^DTA'a^yJ d*fi&Lfc±iS TT^^;i/J 

l,l-y*DDi^y^«, 2,2,2-HJ^onxh^y^fK hV7* 

h^i^K 2,2,2- b l> tuux. F^yxf If <btt4 0 

Lfc**#-/u**i*U fllx-tiT, 7-fe^JK rnfcf^xWK 7^'J>K -fV7fV)V, 
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r^fD77M;vj J±> i~3^o±E r^f-nru-JH **«ftLfe±fS Tt;v* 
*J «r^i*L, ?|t: 7;v+;TO«^ W l - 4 o Af n 7 5 Lv>, ®iz 

<f-3.=.)\,*?-)\>^ fcfn>.nv^^K jxrw***** \£9*SV ****** MJT 
VJ;v^f-^> f >?'/'JWf^ Jt-^-frVJ^^K -fvW^/f*, f-7 

e'j$y-;Mf;v, 75f^^fK e^^-^^fJK ***5>7 
vj A'.^/k ^v^'J^^fK /o'/f-iifl/^^n^, ^>x-f;r/'j*^f* 
, -^^^'j^^fK sov^r^y-vv fr***, n^f-A', 

;K 7*';/i>;*'7-;W 7*f'Jy-JMfiK *;w^/')^^f^, 7it^I- , Ji ; -Wf 
7? , Jy-;Mf)K 4 ^ K'J A***-*, -f V'f > K'J ***-JK 77tfs*>f 
;K 7x/f7^^f^ 7');HfK fxijl/xfft-, fcftn; ^xf;K -f 5 ^ 

7>/ijA/XfJK if'J^xf^, lfij^x^xf^ try iyi*xf*, 7 7f- 

x^;vxf;v, ^>X^f 5 fV'J ;vxf^, ->*^> V7 V ^xf;K '« , /ytH , / , J)l' 
j.^.;^ 3HJ-ij/iol^;K v>/'jx;vxf^ +t/'J^if^ ^/V^xf^ 
, 7^7-/-^^ -fv#/"J;Pxf)K 7*ijfl/xf^, 7*-r'J yxA-xf^, 
>*yij;u:c*-A\ 7it>P)y-*xf^ 7Jp'J*;x*xf*, >f > K'J;Vxf;K 

y7^^J , r7 , ;-A"f-*7A'^n'J , n 7 V TK>*)\>\ „ TT'J- 

rg&£;h/cv>-cfc iv^r^^vvj , rft$ntv>tu<' i 7^x^yj , re 

TUv>7'J-;i'J > rttftSiitv»TUv»AfD7'J-^J , ra&£*vcv>T*> J: 
v>y?07M*J > fm&ZtlX^Xl* i^V^DT^x^J , rfi&3#LTV>T *> 
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it$*itv>tiJ:v>Afn77^;i/ftJ , r«Jfc3*tTv»Tfc iv»7'J -***-> 
7***J > ra&£*tTV>Tfc£V^xn7';-***v7***J - re&SttTV* 
Tfc iV»7«;-*f-:i-7***J , re&$*tTV>Tfc iV>^B7U -Wt7M/l' 

> raift$ttTv>T<) j:v>t*3*3/j ^ ra&£*Ltv*-c *v»7**-*j x ra& 

**t-cv»r* iva^rt-f *J . ra&£*L-cv»T& «fcv>7V-*:fr*#-*J 
a^»^i:tr(±, «*.ts\ kko*»a ***'*->, (f, Ck Br, I) , 

/\D7*t* («!£tf, CF 3 , OfeCFs, CHaCCls*) , 7*** (fllx.tf, >^*, 
*, -fvyntf;v, tert-7*f-/H» , 7*^-* fcT-*) , 7**—* (#3 

xf-x*) , y?n7M)V (#flx.tf, *siru-fu\£fr) , 5/*n7*$"-* (#1 
xtf, y?n/n^) , 7*n*~> (0Ox.tf, ^ h*v, iF^^ 7"nsK*$/, •?* 
% 7)]/ ^.~ )i/t ^^ miUf, tf:=.*#*->, 7V***v'^) > 7*3*5' 
j^Vtfn/l/ (fllx.!*, pi >*->#***-*, x. !»*->:**#-*, tert--7*h *->#*** 
% - hn, - buy, a&£*vcv*-c*> iv>75 ./ 7***7 5/ ( 

fl|;l{f, ^f;V7?y, Vtl-frTXSm) , 7v*7 5/ (Mx.lf, 7 

tffl/75/, ^>y<f^7 5/§) , 77K;l/75; (£5x.lf, ^Vy>7U, h 
>)f;l/7 5/ ) , kKn + i/75^) > 7vK, 7'J-* (i£(t 7*=.**) , 7 
7*** ^>^*3F) , ->7A ^v>7/, 'fv->77b. f*V7t>, 

-fvf*->7th, ^^*7h, 7****-* (fllx-tf. > 7***x* 

*^* (0flx.i£, 9 >***-*, .l? >x**-;v) , a&$*vtv>-c*> J:v>*/w< 
7***#*/^'f * (-pg x. , **•*:& *'*=evf *, x.*-A>**/t* 
-OK -y^fA'*)^^^) ^) , ^^77*^, 7->* (tfRtf, **5*, 7 
•t^;^) % ;v**->, ;Nn*;v5;K **-?n, ^**;i/5*, ?-:*;&*#*-> 
, v^-:** *=}?*->, *f"%ii *vt* -4 fry ^;V7-f 7.*7*, X)V*75A t: K7 
vV, 7'/K, >>WK, 7 5v'A ;77-^>\ 7?H5K, ** V^5&*Wb*t£ 

-*J , ra&£*vtv>-cfc j:v»~>*n7***J > r«***tTv»-c<> iv»->^u7*' 

7"~*J x raJ&$ftTV*-C& iv^fnf'f^W ©f tit Ltlt ±ietc^7f:$tt 

fca&&^*"?^ #^ **#*->, ^nr> (f, ck Br, i) , ^°7 

;|/** ((^li, CF 3 , CH2CF3, CHaCCh^) , 7*** mx.it, ,*?-*, .x.^*, 4 
yyntf^ tert-7*^*^) > 7**=* kf-fl/) , 7**-* (^x.tf> 

x-f-^;v) , y^D?^ (flflxJf, y?o7D^) , -/j-n?^* (ffilx-tf, 
•>?D/D^)l') , 7*=**v (flflx-tf, > h**>, ib*->, 7*n^y, 7h*V 
^) , 7^34rv**#-* * h*'>7>^**-*, xh+y*^^ tert 

-7^y!!i^*x;i/f) , xfn % a^^ttTV^T i ^7 5 / (^x.{f, 7***7 
;y (^Ox.tf, >^*7 5/, xf^/75/, i/^fJV7 5/f) , 7v*7 5 7 (^Ox. 
If, 7W7?y, ty > /'f*7S/*) . 75***75 y (^Ixt^ ^>^*75 
b';f-*7?/) , KKn + y7 5/ f) . 7fK, 7U-* (Wx.lt 7*-** 
) , 77*** MxMf> ^VyjKI) , ->7A ^**7'h> 7***f-* (^x.Jt 
*?-**-*^) s 7***X**-* (^lx.Jfx ^^>X**-*> i*>*;i/*x;l') 
, a^$^"CV»"C«> iv^^-f ^77*0, 7->* (Wx.Jt **?*> 7 
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■t^;^) , ft*^A^/fK ***75A KKyyy, 

> (SCF, CK Br) , T;V34r-> L < , ^g&, i>g 

, Anr/ (F, CU Br, I) , ao7W* (tfOx-Jf. CF 3 , OfcCFs, CH2C 

Ch^) > 7*-** x^;k ^y/n^, tert-7?-;M£) > 7;l"7" 

-n> trx;v) „ 7>v*x/p (mtf, x^~;u) , ">^7H* («x.WN 

tf. xh*->, ^n##J/, 7h*->§) , 7;V3^r->*)^-^ 

;< b*->#;v#-;K x h^->*;i/jK-;v, tert-7 h*->#fl"K-;i'30 > a&£*t-c 

^•C*> iv>7§ J 7MJ/7?y (CTxJf, >if^7?/, x^;l/75 A ^ 

^f^TUf) , T*s*T*J 7-t^^75/, ^5"/-f/l/7S/*) . 7 

7;v*;KT5y (#lx.tf, ^^y^7?y, h'jffl'7?/') , Ko*->7§ , 
7'j-;v (flflx.tf, 7^-;^) . 77W (0flx.f*. ^>s>;i^0 , v7/, poi'* 

Uv>Afn7V-;vJ , r«&$ft-cv>T& J:v^>^o7n/^f^J , ra&£ftTv*T 
U^/^nyA'l-^J , ra&SftT^T&.fcv^-rn-iM , ra&$*LTv> 

tix^xi> iv»AfB7v-^ftj . ratfc**L"cv»rt iv»79*'*/i'**5'j * r 

e&$tL-cv*-c<> i^fn77;v*;vt^vJ , rf»$fttv>tt iv»7!?)u**f 
*J . rg^$ttrv»-c{>iv^7 L D7 7;v#;i'-f-*J , ra&£*vcv*T& «fcv»7'j - 
;i/^^->7^^;i/J , r®^$ttTv^-C"J> iv>Af D7'J -;v^-^->7^^^J , Tfilfc 
SttTv^-cfc iv^7 , ;-^^^7;v^;i'J , ra&Sftt^tfc j:v»Atn7'J-*f* 
7/i/*/i'J , ra&£*vcv>-cfc iv»7'; -;i>.*/i'*x/i>J „ re&$ftTv»r i> <£ v>-^ 
rn7U-^^*-^J > rg!fe$ttTv^-c ! {>«J:v»7v;v*;V'X;i'*x;i/j #.0^ ra& 

K#|;F£;h-fcai&*<o+-ef>> fc Kn#y, *;i^K*v, /^uy> (F, CK Br. I 
) „ /\n7*t* CF 3 , CH2CF 3 > CHzCCh^) , 

x^;k ^v7Dif;K tert-y^;^) . T)^'r=-^ (^Atf. , 7^^x;v 

mk.\i, x^^;v) , «/?D7W (^Jx.^ y?n7"mf*) . y?D7H-A' 
y?n7o^) . r;vn^rv' (t?Jx.l^ xh#-> % ^ntf^v 

, 7h^yf) , 7/J/3*'>*^sKx^ (0J;Uf, >h^r->*^**-^, ^h*">*W 
x;v. tert--/>*">*^*'xA'^) , zhn, aifcS*LTV*T ^> i v>7 5 / (^Jx.^> 
7)K;U7 5; (flixtf, ^f^7?/> if^75/, y^fJI/75^f) , 7v^7 
5; (^x.»f, 7^7 5/, ^7*^75/*) . 75^7^ m*-tf, ^ 
>-yjl/7U, h'Jf^7?y) , U*n^v7 5^) , 7vK, rU-* (0»x.tf, 
7x-;^) , 75W «^<>yjHf) , v7/, / ;V 77 7° b > 7^*^* 

> g^^ttrv^Tfc iV^*^/^^^^. ^^7 7*^, 7^^ (•Wx.Jf, * 

;K 7-fe^;i-^) > ^^5^^^-> > -f-* * 'f x;vt>7?y, tK?^ 
. 7-/K, 'i'P^K. 7?yy, ^7-yyfWiU>o 7;w^;w, />Q7M 
;K ad^ (tfCF, CI, Br) 7^3*-> ^t) i «F*U<, 
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*»9Hfrfr» ( I ) lttlBft#« (II) > (HI). (Ill- 1 ) (IV-I) , (IV-2) 

> (v) , (vi) , (vii) . (viii) , (ix) , (x) , (v) ff* 

L<»i, ft-gr* (HI) x (III- 1 ) * (V) t*4. 

<b£* (III) 4fc»* (III- 1 ) \Zt$\,*Xs #4L<»4YttOH ; R B li-C0R 2 4fc 
f±-CONR 8 R 9 ; R 27 {4*151 ; R 2 "»±7K« ; R'li-Z 2 -R 5 n5. 

$M:!ffiL<li ; R B li-COR 26 ; "C* *K RMi^n^/^fftSnT^t^iv* 
^jv^An #Kp-F-^v>>;i'-e£>& 0 

«e>fc»4L<l±, R 26 lii:Knt->, 7^3^ 7 A-^ As T*3^-/7)^)K 
'✓?D7*+*, 4fcJ4g&£;h,-Cv>-C& ivvAfntom^i)« 4>)£j 1 4L 
<tifcKn*v, 7A-3*-> (0O:^b*-» , tfcttgtfcSavrv^T 4 V^-y-n-** 
9fr**i*s (00 : g&$ti.-CV>-Cfc 4v>4 -kf^'J $>A«**-> (tt&£o0fl : 7 5/A- (00 
: 7A-*a-#a**-An $f ^ t < 147**- * ; *a-7*-a»su #4 L < «7A*a<xa< 
*-a- (0a : ^ *>xa-7*.=.a0 ; *a-5 a- ; 7A-*a- (00 i^f-As j^A\ 4vf 
ntf;i/) ) ) 

R 28 (±#tc#4 L< ttflA-^v, 1trfB<oa^$ttTv»Tt>J:v>7;v+;v, 4fcJ±iitriB 
c&*$ a - i -cm £ $ v>T *> 4 v> 7 5 J <> L < J±g& £ ItT v»T 4 v> * 

-ffrft* (V) Ki5V>T> $J4 L< t4Yf40H ; R A I±-C (=0) — R 7 (5S<K R 7 f4 
kKn + y, fi$fitv»t<)J:^7^3 + y, NR 8 R 9 (R 8 43 4 tfR 9 t4-€-*t-Ptl$fcSt 
fT*^ g&$*LTV>T&4v>7A*;W g&S*tTV>T*> 4v*7A3*v4*:(4g& 
£*LTV>-C*>4v>7 5/) 4fct4g&$*vTV>Tfc4v^-rn-iM:5'A**v' ; R 2 J4* 

"ifc&cfcF* b<«± ; r a j4°r a <4^:: -c (=o) -r 7 (a*; r'i^kd^-a g& 

£*t-CV>-C*>4v>7;l'3*v (00;^ h^v) , NR 8 R 9 (R 8 tt7fc*x R 9 J4, tK^x 7 
A-3*yT?g&£*vTv*T& 4v»7A-*A- (09 : ^ h^v-x^A-) Jfcii7M»'tW 
$tlTV»T«>4v»75y («:N,N-^f*75;)) 4 fcl4gJfe$*lTV*T 4 V>^r 
tuM *A-**v (00 : g&$;h/Cv>T& 4vM -fcf^U vA-^v (fi&S<D0O : 7v 
a- (09 : 7A-*/i/*A"K-;K #4 1 < f47-fe^A) ; x;>7t-)H, S?4L<(47A< 
*a-*a-*-A- (09 : > * >*a*7*-a-) ; *as a- ; 7A<*a (0O:^^a. x-t-a 
, ^fvyntTA) ) ) ; -C&»K R l tt^ny>-C«*$*iTV»Tt 4v»^V5?A-T?** 

° 4^R 7 {±R 26 t|Hl-^S^-C l *o-C*>4v^ 

R 29 J±«f4 t < ttflA-sK*^ flifiBtf>g&£*vcv>-c«>4v>7A'*A' > frfB<?>g&£*t 
-rv»T<> 4v>7;i">--A, iitrf5<^g&£ftTv>T*> 4v>7A-*^A'4fc»4. gmstrcv* 

-C*)4V>75/, g&$*t-CV>T*>4</>#A'/^'f A--C&IK #Kflffi3?>a&*S£A- 1 
R 28 *R 29 {4giJW#4 LvMKUlKiJ^-ctt* WTi:f tiMSA - 2 W 

o 
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Hbl0 3] 

V or ip i6 



UJliE# 2003-307 



#02003-270863 

[ftl 0 4] 



9". 

CH, 






"Y^. ^"^ ^fl'^ A^S* Jy"^ 

o^-O JyO* J T° °^ 



? 



ltiU&2 0 0 3-307 
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*-*J : 34/ 



Otl 0 5] 

I 



X "V "X) ^ V™ 



i 



o 



^ H^CH, 




■VH °x> ^ 0 ^ 



h-Y^ch, o^^y^ o^ M — ^ yr 



o 



» -Mr **D 



O 



^CH, . 
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s<-i? : 35/ 



Ht3 51 




7*o K7»^»i, ft^ttXtt^llfWi:^^*****^***^^*^^*-?* 
, tflxJ^Design of Prodrugs, Elsevier, Amsterdam *VCV>£„ 
, HIVKJ: Ltx>f XJBSa** »K $Mb^*^K7»;7 

^aWfrfe*** * ^ # **sm-tZ ^-£t±. & fc C ft * » tt<fc£-t> i: «S ft T ^ a - ;i/ 
4: * •£ * £ b K «t o it $ ft * r- X i± t \z ft £ «Hfrffr&» k » £ 

ft7 5>*RJoS**£fcfcJ:9T«B6S*t;&73 KH^#OJ: -? ft K7?^ S W^ 

J*-f;K tert-X-^wcx^/K tM'J/xf*x^f)i', N.W-yxf^'J a-* 7 

g^7->^7>f KXttas ft t * rjs s ^ k 1= wi s ft* t n** * ->si 

^#«9J:-5ftXn K7 y xa ?J P07F$*t&o Xn K? 9 ^fc LTttlc'&i Uv»ri^**#V 
kLTtt, -0 (=0) -CHs, -0C (=0) -C2H5, -0C (=0) - (tert- 
Bu) , -0C (=0) -CisHsi, -0C (=0) - (m-COONa-Ph) , -0 
C (=0) -CH 2 CH 2 COONa, -0 (C = 0) -CH (NH2) CHj, -0C (= 
O) -CH 2 -N (CH 3 ) 2%F1f s mft>tlZo 

VvvytfmmZtiZo Xn YyytrbLXm^t Lv»75 KfcLXIi, -NHC ( = 
0) - (CH2) 20CH3, —NHC ( = 0) -CH (NH2) CHsWfWS. 

W^#Ttci3V^-C*|&EB'fb^^SI$ft*^S^«:Kai-ft^iv> 0 lot, Yi«UK 

nK7 7mt)> «x.lf> T/«n77r- (pH7. 4) -x. 

^y-;v4 J ^^7XT4>T'*|&^'fb^^m$ft'5'fb^^ti, ^ffcEffc-g-^Xn K 

jg;r>^-^^m; h'j>f*7?v*, hVxf*7?>*, ^da+w? 
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^-v: 36/ 



-So 

(in) (v) k#v*t, R 1 off«*j:rj f -€-o<9'&tt«tt, axv/t 

-CfcSo 4*rR 28 ^R 29 U*»t*«Jfc*oa«tMt?**o 

tusifeic j: ^ t & c t * . 

[it3 6] 




(A) (B) 



IS 1 

8Wt7A'* , ;aMULTtt, Nal, K I *«JH"* - So 

asawEfc tTii, m.T&~\ oox;, «fii,<i±7o-9 o"c-c-£* 0 

•C^So 

tUfflW 2003-3075174 
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37/ 



it Ltli, 4 7 %fkVtim/W8L&&i Lv\> 

iti, 0*C~M-CBB i3*tf>m-r&*\ &£V>1*1 5 0-2 2 OTC-CtfV^-fA 



[<t3 7] 




183 



<F> 




1*12 

* (C) -ca«**L«fl:6<lb*&£ (D) •e^s*L*fl:#«r*«jSi-*x«T? 

$ £ k K £ »3 fr -9 C § £ o 

asiast lti±, o-iooT^#£L<Ji2o~3 oms. 

*a:su\ 5* (D) -c^§-n*fl:'fr«*»«>* (e) -e^$^Mt<£«giili-si«"t? 

RJ©il«fctrtt, 5 0- 1 0 0t, »H<li80~100ms. 
*ttflIL"CfcfT$ dt^-C^-So RJ6fi«i: LTI±, 0-lOOt, ff4L<liO~30 
IH 4 

ffi|E# 2003-3075174 



#M 2003-270863 



^-v! 38/ 



(e) "QmztL&4k4t*ifrb& (f) •emzfrkit&m^m.-t&^M.-z 

jg 5 

*Xg»±> * (O -c^sit&f&fr**** (G) ■es%**L*fl:***iBM-*i*-e 

jSi&jgfc LTI±, 0-100 *C, 02 L< ti2 0-3 0tt*5. 

*i5£i±, a; (G) T?***t*fl:*«*?>s: (h) T^^^sflj^tajsi-iis-r? 
#xe«\ * (h> fest (j) t?^ ? * fc&ta * sei-r * ist- 

[fl: 3 8] 




IS 8 

*x«tt, * (d) -?7F2ftz>it&®frbft (K) t?s*$*t*fl:#tt*ti*l-*xg-e 
abSo EP*>^ ^7y^KK7i'>*f)f7y7v'"-«'S8wf)SEfS"e**. 

Off ^ it^^^o 

RtSSgi: LTM\ 5 0- 1 5 0^ »JL<li80~10 OmSo 
XH 9 

III 0 

*xsf±, * (O (m) •cjj*sit*ft'Mb*wai-*i8t? 

1111 

*xsgiis * (m) -e^**L*fl:^»^6* (n) ^*n*ft<6**«*-r*xfi-e 

mtE# 2003-3075174 
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^-s>: 39/ 



[<fc3 9] 





(Q> 



IS 1 2 

#x*i»±, (o) ■?7F2tiz>it4?<&>frt>$: (p) T-75$*t;Mfc^£iSii-t-£X*g-e 

]SU&SllEi:L-Cti\ - 7 0t~lS, *f*L<t±-7 0 TC- 0 
IC© 1 3 

*xg(±, * (p) •ejK**t*fl:'&tt*e>* (Q) ■c^**t*fl:'&**«ti-*ifit? 



[ft 4 0] 




IS14 

*x8»i, ^ (R) -efFZtiHt&mfrh*, (s) ■c^**i*<i:^«*iHil-4i«t» 

Igl 5 

MSUU ^ (s) ■cjj^it&fltett*** (t) T?^**t*-fb***r*3ii-*xaT? 

IS3 fclWcfr? Ctm*. 
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^-v: 40/ 



X 5xigl±. 5£ (T) -C^^tt^^^^'b^ (U) £ ft* ffrS* * SUiS-t * 1ST? 



[ft 4 1] 




IS17 

*IStt, 5* (V) X~7T^ftZ>tt>&mfrh&. (W) T-^$ft£ft-g-®tSSii1-&I*i-C 
BP*>. /wr>Q&m (X = C1, Br, I) h Vflc^«>SElfcRl&"C**o 

3*CdBl±, ^nyyft^ (X = C 1 , Br, I) *#«&*R3K-e* , «&*'f&&tt ( 
M = Me t a 1) CXUft, a/PsJfVK^n y K*4v»ttiStt«f-/i"»i:*a**«IIE 
* -eS£ $ * * c £ C £ •? ff 3 c: fc d*t? & h o 

BOS««fcUTtt, -7 or-MiS. !ifil<li-7 o *c~ o ■c-c&So 
181 8 

* (w) ^sftsf&frfl&fr&a; (x) ^sfts-f&frfcfciwrrais-c 
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^-v>: 41/ 



Mb 4 2] 




(AD) 



I§19 

#XH»±, 5* (Y) X'7T^tl&it'k%0frhiZ (Z) :e^$*i*ib'&**tMrt-*x«-c 

-|-g g o 

5« (z) •cmztiz{t&m*e>$: (aa) -c^^^sib^Sriij&l-^xe 

*A (II) , 1. 3-kTX (-^71-^7^) yo;^, h';xf*7i'/, £ 
J:rr*offttT, -fcflUWKfcKlS OfH c fctf-C**. 
X>fS 2 1 

*Xe«U * (AA) -C^**!*^***^* (AB) ■C^$*i.*'fK#**«fii-*X 

#X«MU * (AA) ^$*t*ft#»frS^**-/l'*/l'A7 5 K*©**** ^7i- 
;w; v*TS>K*J:0 r MJt*-*7 3> , C*M1 _ *£fcCJ: Off? £ ii'fS*. 
-j-jg 2 2 

3^xgt±, * (ab) •es*$*L*ft'fr**&a: (ac) -tt£3*i«fcfr4fc**a-t-«x 

IS 2 3 

#x;gtt, * (AC) ^stta^®*^:* (ad) T3j?$*i*fl:'fr**»8-*-*x 
«-c**o xsgi tHaucfH it^fii. 

$fefc*»9Hfrfr* (HI) , (III- 1) * fctt-e-ftfcO+HKfcotft Lv»«ttkLT 



UK4$2 003-3075174 



!&m 2 0 0 3-2 7 0 8 6 3 ? I 42/ 



[Itl0 6l 

<Q>n 



\ OX 1 ox 1 

(GH) j, (G-ll) Y 1 



■COR 2 * 
(IIH-B) 



(A*, 

n it 0 ~ 3 <om.Wi ; 

x 1 »*tK^ $ & 7 x / - ; 

Sft-cv^-cfc iv>7'J -JK ift$ft-cv>tUv>Afn7 , J-^, £ fc}±ejfc$ft-cv» 
tUv^fnt^^^^'>iftli-N (R 8 ) (R 9 ) (s£*, R 8 i5«t tfR 9 li^ti-? 

Y'liTkS, Any>, sw+y, 7^3^f^*;v--K— ;Vx ®&£ttTV">-c & 
n^-f^ -n (R 14 ) (R 1S ) (At, R l4 *s«ty f R 15 {±-ett-e^it-C7jcm, t;v 

y?D7W^ - (CH 2 ) i-3 OR 16 (*«K R 16 f±*^, 7**;K Ti/frX 
|±7 ,;_^) % _ C ( =0 ) R 17 (jfttK R 17 5i**. tf'D^A fim$ttTV>T^J: 

uTA'a*?/, a&£*n:v>-C*> J:v>7;v*>K adt)^^ 3UJ«&$*tTv*TkJ: 

tt&£*LTV>-C<> iV>AfB79***, ifcttWSfttV^TtiViT?/) , -C ( 
= S) R 17 (5£*> R 17 ttl»lB4:B*«) > tL<f±-S0 2 R 21 R 21 »±T** 
;iOZ.f±fi&£*vcv>x*> «fcv*7 5/) SfcteR 14 £R 15 ti-iitK&o-ce&$*L-Cv>T<i> 
J: * r 5 y </ & i> L < « R 14 1 R 1 5 «± -* 4 o X mm* * BMW.* t # , 

^tAfnt^f * frifcfc-fZ) , - (CH 2 ) o-aOR 18 R 18 t±7fc^ 7** 

7yW7';-^) ^ - (CH 2 ) 1.3CONHR 19 (At, R 19 tt*^, 7*** 
, 7y«l±7'J-;i/) „ -SO3R 20 (=S:4», R 20 J4T;w^;vX»it Ko*-» „ -S 
O2R 21 (A*, R 2 M±T^^;vX«±g^$ttTV»T<>J:v»T5y) . -P0 (OH) 2, 
-PO (OH) (R 22 ) (jS^K R 22 »±7^*^) x AD7^+«', - (CH 2 ) 1-3CO 
R 23 (A*. R 23 itT)l>*)l'ttz\m®2frX\<*Xi>£^7V-)\') , 
- (CH2) 0.3CN, -R 41 -COOR 42 (R 4 M±7;V^r-^> H 42 !*****:^** 

a/) , - (ch 2 ) 1.3R 40 (r 40 \m&2tir^-a> z^r >) - ^itzim&zK-c^x 

Uv>Afn7'J-^) , «ft§itTv»TfcJ:v»7 , J-**fcl*lI*3*L"Cv»-cfcJ:v»^ 

*KJ6i±, 7-u vut#fl:-e**fl:^* (g-i) fc7?nvr/if#t*M^ft (G 

-II) i:£> »iL<tt«»U #fc«tt*»«T\ aF****^*^****^*' 
*)>it&*& (III-l-B) *#*KiS-c**o fll*W (III-l-B) Ji-f vf^5- tflfl#aJ£ 

GmxtbZo ft** (g-i) tra** (G-n) \t&mt&%ixhhfr. mw&Kn 

nli0-3Olltt:*t), #f £ L < l± 1 T?£>-5o 
(Q) ntt»f t<JiF, #K4-F£fcfci-o ; 

<Zfftioa^07x^-;H47lcm^ ? ^$tt4^ L (00 : 7 

ffifE# 2003-3075174 
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^-v: 43/ 



x^7xy-^tt*i!io«ii-e3b4+y 'j vft^ft (iii-i-b) »±, itoii«i 
RISK i o r§^ kx' = h r & a-ffrfr* fcjHfcr £ & o 

R"Wtl<^ 7)V3*'>, #K> b*->r£>£ 0 

S&$*i.rv>r*> iv>7*5 A tt&Sftrv^-c&iv^T^^fcJig&Sftr^r 
^>«tv>*;w^-f ;vr&»K J: "}#4 L < J±7KfS?, (011: Br) > *^**+->> 

flfcteJIU LTtt, WSm W : ^ ^ - 

) , iJiUMW^m (09 : ET^t* 1 )! • =mffc**#, =*£-fbr;v3. 

fn^^-t*>^.;v*:>i?f £t± (09:Na^) 
EE«i:tT{±, M~»2 0 0T\ »4 L < 5 0^-1 5 iWIL< 
7 0~&1 2 0tt*4, 

*/^-f A) ^*7"D b h9KF07?y, S>:**-*>, b*~> 

r * b -bv Lv». 4fc®ftMftr**Bi«^ »iU(>«l-eii, 

° RBm®im+%-frt>m+ftwi, »* L<iim~i oH#rar£>*o 

<b-£$& (G-I) Mt-£-$&> (G-II) O^fflfili. iMMfrfr* (G-II) fctt^ (G-I) K** 
L-c «o.5~5*;H** Sf4 L<»im~2*;^*-c**„ 

JtcWJUfrfctttt* fllAtfJfttf W^Xlg^OEmt LTtfflt*3, •> 

*Afc#LT, ^Krxiif6*»*M«»-eS, flxtf, v^f-f^ hiv-i, hiv 

-2, HILV-1, SIV, FIV*» Kfr-f* 4 ^t/?-Blf« t Lr*/f?r£ ») , «CHIV«* 

^>,!;^XA?r^r-r-5tfLHiviii:ja^fe*r#ffl^ffitcfflv^ifc'{>ri-&o #t~9i 

4 fc, ^ftWft****, «fiK?tfe*0»»UUv>r , HIV^MLV^r i> bizLtzU YW( 

miE^ 2003-3075174 
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j<-*j: 44/ 



sh^k tt^tfnoausi ^a-8t{4v^-rtt *> c <omM<DtzX) K&mx a <r> 4 ? fc^j 

•Cf4ffi#{4. X(4@#i:^t#^?I'&%-e*^o Mit^ 

lffl^^2mg/m 1 4%f+Xhn-V0. 5 

fi#MU »JRJBU mffl. ffftftk «S£-»K *-/*^SdK:-r*#»fc 

7^^>Aft2f«!>JH«jH^ SiOVXtt*?*^ 7 * ~> 7 4 £Oi»<fr*U £40? 

fr&ffc^%^£*f&1&&55-&-£"A'"^ac» *IS£@MHfcf4. ^»-7^^V>A, 7.TT 
*#»*ltt»fl8#.U *.v*S>a>ai, yo?m 45 4U f J.V^>'^J4r^'tfo 

"C jgP&#Oii-g\ fiEAl H&fc«?£j0. 0 5mg~3 0 0 Omg, 

if* L< t4, &0. lmg~ 1 0 0 0mg^ ^■ttltffrM LX^-ffHf 4 v>„ £ fc, 
#«PS#©*£\ J&A1 H&fc»)&0. Olmg-lOOOmg, «f4t<!4 % ^j0. 
05mg~500mg =Sr^-f -So 

[0 0 0 7] 

(SIS) 
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^-v! 45/ 



n _ 7 -f- ;v i; -f- V U = 1 . 5mo 1/1 ^ * * > 
frmti- 1 'Jf A =60%* -f 5> a > 

E IS;V ; MeOH=> * y ; EtOH=** j -,v ; DMF=N,N-** ff**AT 5 K ; TH 
F=fh5bKP75>; DMS0- 5» ******* P J H0Bt= 1 - K ^^//^ 

US** ; at- 4 ***** ; c-Pr =->^^^ 

; tte»'/^DA**/* ; a c »7*f * 



Mb 4 3] 




4 » 

1-2 



ft**l©3-ihn-9-'J**»(51 g, 279 mmoO^DMF (250 .l)tttte**4 £**$Z* 
T<b^-%2Wiffl^!il (56.3 g) i*fe»fikUftfc. 



a- 



*M20«±JM»(56.3 g)**.*/-*(200 ■»- y ***^^ ?"^«Si35r 

r^A^L^. «4MET^t^t ( :io^ft3<0W» (48. 
4 g, 266 mmol) *»«Wftfc 

*^^7**n*V*3 >«(50 g, 300 mmol)ODMF (500 ■l)**^**]' 1 ^* 

fill. mF*«ET«*tfc. MKm*J*<800 ^ViKiifc 

<ffrfr*5 (47.0 g. 279 mmol) ©ttfc.* * V>(350 ml)**EK. MT, - 1-^**-3- (3- 
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^-y. 46/ 



T)UT5.S -fV * A'tfSM ? Kttflfcft (69. 2 g, 360 mmol) £ «t l>*l-fc Kn * 
v^-/7h'J7'/-^ (4.07 g, 31 mmol) fciJDx.60#W«#L;fco -fb-fi*30«*J*» ( 
48.4 g, 266 mmol) (Digit* * V > (30 uDMtHTL, M-e2l$PI|*# Ltz Q zk*.* 

fc-frfc*, INJUR* iPfDIMI**f- h 'J ft*D*»*T?8:iMk ^Sffll^ 

^ * 5^ 9 A L • * «ET» L T # 6 *t fc tt * t ^ V r n if A' ^ - * "tf 
ftJM" SitCto ~at£%06 (78.5 g, 237.0mmol) tifeSattt, fl:<fr*l*»&89. 

K£ : 90 - 92 t: 

t^f/M'J >(31 g, 200 mmol)tC^TDMF(2.74 g, 37.5 mmol)£i&TU 30^K^# 
Lfc„ -ffrfrflM (78.0 g, 235 mmol) SriRAO 1 1 iniU MSt?#aife30»njJI*?tfe 
o JKJ6«*75'C-Clffll*PMH$L;fcfk **3"aHb»J >«r*ES*U **(50 ml)**!*. 
fc„ ^JftLfc7j««W*iN8fc-^"f-A'"C«|tBL, JMU&tt** MrtDJKSbMf^- b V * A*?g 

^jcf-;v-cgfe^i-^Ci:{Cj:oT. ft£4b7 (24.2 g, 67.3 ■mol)**frfe«f*fc LT28. 

KjA : 126 - 127 V 

&6XS 

-ffc-fiUtf (23.9 g. 66.4 mmol) ©AH*.**- A/ (200 ml)-*-* / - A/ (400 ml)»iKK*>frT5% 
/t9S>*A-Jfc#(10 wt%h #CVCb 'Jxf;V7 5 >(12.3 g, 122 mmol) fciUX-fco ^.S. 

iitfcft, #91-^^-^(250 ml) fc7R(150 ml)&flnx, #?£Lfco #Jg*IHRJ^A/fc:T 

MJET^*i"*Ci:lc«tor. -ffrfr4b8(19.3 g, 59.3 mmol) k LT89.2%OJR. 

H*. : 60 - 60.5 r 

m7xm 

<t ■? 'fls*?* h'l^A (276 mg, 1.84 mmol)<07 -fe b - b U A- (5 ml)^fl£^7K.J$-T> Jilt b U 
^A/v9>(234 ^1. 1.84 mmol)S-Hnx.Ts IjST10*IBUIt^o WtfaMfriJU ft 
^8 (120 mg, 0.369 nmol) <^7-fe b - M; Ml.5ml)$g^£*nx^ 3.5B$Hjt5lL£o 

aa*-c»5Wu, io%ffi^*s^-b'>i^A^?e[(i3 mDtmz-fco *ftnL^ B B H *Mmt 

. *ftU 70t:-e^1-SCi:^J; Mfefrfcl-KlOO 0.321mmol) 
»I-l**Sfeeai:L-C52«g»fc« 

KjAc : 147.5-148.5 BtifMIK : 80»^^/-^* 

NMR (DMSO-de) 3.92 (3H, s). 4.20 (2H, s), 7.12-7.18 (2H, m), 7.34-7.39 (3H, 
m), 7.81 (1H, d, J=8.7Hz), 8.16 (1H, d. J=2.4 Hz), 8.87 (1H, d, J=2.4 Hz), 11.2 
8 (1H, brs). 

Ttmfttt : Ci 8 Hi4FN03i:LT 

ft^-fil (») : C, 69.45; H. 4.53; F, 6.10; N, 4.50. 
SMJHit (%) : C, 69.43; H, 4.32; F, 5.90; N, 4.43. 

-ft-g-^ 1-1(129 mg, 0.414 mmol)©l,4-^;J-*-»}->' (9 al)»ttK:, MTDttcftft 'J + *J 

HJSE#2 003-3075174 
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l 47/ 



A (6 mDfciJDx., 3B#H&5EL*:o S«4"C*#U 1N^(9 ml)*inx.fCo #fffiL^ 
B B B £MI1XU *ftU 70rT-^-f ^Cttcj; 0> «US<t£-^I-2(122 mg, 0.410mmol) 

S-fb^-!feI-2S:Jtfeil&Sfc LT96mg#fco 

■fcjft : 236-237 TC WSftiMfc : *9J-» 

NMR (DMSO-de) 5: 4.22 (2H, s), 7.13-7.19 (2H, m), 7.27 (1H. d, J=8.7 Hz), 7.36- 
7.41 (2H, m). 7.86 (1H, d, J-8.7 Hz), 8.31 (1H, brs), 8.86 (1H, brs). 
5c*»«f : C17H12FNO3 1 LX 

ft** (X) : C, 68.68; H. 4.07; F, 6.39; N, 4.71. 
»9rHL (X) : C, 68.54; H, 4.08; F, 6.25; N, 4.68. 



[<fc4 4] 




^mivmx&mftbtltzik&ms (32.3 g, 99.2 mmol)£SI^(400 ml)K»»L 
, mSti-VW * (10.4 g, 127 wo\)*M*-tzfe, (5.62 ml, 109 mmol) OgfcgKlO 

■l)#**15*B-C*TL3to MTl»*il4<MMl«*Lfc«* H#Kgfc®-?- b V * ^(10.4 
g, 127 mmol)> **(5.62 ml, 109 mmoDOgfcBSKlO nl)»«*Jq*.fco HKH*H30fl-« 
WLfzfc. WVki- b U *A(20.4 g, 249 mmol) *}rax*5ST«#Lfco jZl£*fclO*M 
b 'J * A*i£?£(260 ml) 45^^(250 mD&irax., rai&K-C30:frW&#Lrt:o *f 

b y ❖a**^ namtemi- v y ****** *o«*-r«»«>!fc» r**s 

ftitiitCioT, ffrft*9 (37.4 g, 92.5mmol) *H«4»li: LmaoWt 
»jflC°: 110 - 111 "C 

^2xe 

^•9(3.05 g. 7.55 mmol), 9 v * A (II) (339 mg, 1.51 mmol)* J: OT. 3- M 

X (•y7x-M^7'(y) ■/n/N'>'(781 mg, 1.89 mmol)<0^^ f-»Xfr** a s K(60 m 
DSIiS&K^i&T? b VxW5 ^(10.5 ml, 75.3 mmol h 7fc(15 ml) fcflS&inx., MS. 
•C30»M*ffLfe«s l«ffiO-HMtjfeX*H*T, 70*CT2B#|Bi«#Lfc 
o Kl&**ftBfei^*(l20 ml)45iy f 7lc(120 KSilU ?** 

tl»*f*(fiO ml)** IT* (60 nD^Lfto i**61|i*iffl't«ET9*LT 
#&*L*:SlitK10%^Jt^BI*#«(60 ml)«:Jn^^o *f*LfcfMk*»RU *t*ft* 
Lfrj£> ftBlJi-f fr-*9 (1:1 v/v) -Cffigs! Srfi 1 ft^l&lO (2.16 g, 58.5mm 

ol) *«&»feftAfcLT78*©JR*-e#fco 

»3I@ 

ttJ!E# 2003-3075174 



#12003-270863 



s<->?: 48/ 



<fc^l0(150 mg, 0.406 wnol)<D&ik* + V > (10 ml)»*K* *^T, ttflSTA'S- 
*A(271 mg 2.03 mmol) £ttlx.*:o KJS»*M4"C#ilU 1.5B#W«#Lfcc ESfE 

&#ffflLfcttft*Wfcu **u 70X;-ettj*-r*ifc^*9, ««<fr&*I-3(71 mg, 0 

.20mmol) k LT49%OJR*T?#fco * J -^?>SfeSt4i k C * 

ot, »S-fb^I-3*i^fei©Sii: LT59mg#7t 0 

: 237-239 *c B&Aftft : *9/-& 

NMR (DMSO-ds) * : 3.92 (3H, s), 4.26 (2H, s), 7.13-7.19 (2H. m). 7.33-7.38 (2H, 
m), 8.63 (1H, s), 8.91 (1H, d. J-2.1 Hz). 9.25 (1H. d. J-2.1 Hz), 12.76 (1H, brs 
)• 

Tt^frVi : Ci 9 Hi4FN05i: LT 

fHHl (%) : C, 64.23; H, 3.97; F, 5.35; N, 3.94. 
frffim (%) : C, 63.83; H, 3.85; F, 5.27; N, 3.90. 



"fb'o"^/i-4 

^©10(150 mg, 0.406 mmol)<o£'fb^ V V (30 ml)jffttK:> *»frT, 
<S>1 H8Mfc.**-l'>»»(4 ml, 4.0 mmol) *tiaz-tz 0 Kfcm*m&tX~%-®.L, 2BWm# 

gfe^L^„ :W^^-*HWIftti£tKJ:9^ ««frfr*I-4(38 mg, 0.11 

mmol) ift^MAt LT2«»Wt#fto 

MA : 279-282 t: fftlli \ *9J-» 

NMR (DMSO-de) 5: 4.34 (2H, s), 7.15-7.21 (2H, m), 7.36-7.40 (2H. m). 8.76 (1H. 

s), 8.89 (1H, brs), 9.76 (1H, brs), 12.77 (1H, brs). 

xSf53-#f : C18H12FNO5 MeOHfcLT 

ft** (%) : C, 61.13; H, 4.32; F. 5.09; N, 3.75. 

fl*H! (X) : C, 60.45; H, 4.33; F, 4.87; N, 3.78. 



2 

Kb 4 5) 



10 




a? to* 



**m©*2I8J:0»&*tfc<b'&*10 (400 mg, 1.08 mmol) fiitCl-K Kn^f^ 
y/F'JT'/-* (15 mg, 0.11 mmol) ODMF (2 ml) IRiBiftlC, 2-T3.S^9 
;-)V (79 M I, 1.3 mmol), l-xf^-3-(3-y^ ■f-^T 5 J 7n \£ 5 K* 
mm (228 mg, 1.19 mmol) fcJTCfcttlx., ll$K«#Lfc&, S»TU3H*W«Lfco RiS. 
«fcMT\ * (10 ml) tffiTLtio *fB Ufe»**aWlL*ilfc, *ftU 70"CT*lfc* 
•*-*£fcfc:,fc»K ft^ll-a (419 mg. 1.02 mmol) *#HM»A k Lt94»0«»tftfc. 

t*uci||CTRj6iJJ:o t *#f*frv^ ffrfrWio Ooo mg. 2.44 moi)*** fb-g- 

%11-b (952 mg. 2.23 mmol) *4*fe*IA t LT92*©JK*TM»fc« 
f£2I*I 

-fb-p^i-5 

ft-frfcll-afcOO mg. 0.486 mmol) ^Jfi-fb^ ^ ^ > (10 tKSTF, Sft7)V? 

-^A(324 mg. 2.43 mmol) HMZ-fco Rle«tIIitfMU, ll*B*#tfco 

miE# 2003-3075174 



#M 2003-270863 



"t~5>: 49/ 



SdtCioT, *WHt*WI-5«>a*Sft (57 mg) *»fco -*t*7-fc > V-x*-**- 
^^^Ifttfti-iikKioT. •MHfc**I-5(31 mg, 0.078 mmol) t LT 

MA : 207-208 BtirAttF* : T-fc h >-^*)V^-7-)\> 

NMR (CDCb) 5: 3.67-3.72 (2H. m), 3.89-3.92 (2H, m). 4.05 (3H, s), 4.16 (2H, s) 
, 6.53 (1H, brs), 6.97-7.03 (2H, m), 7.15-7.20 (2H, a). 8.10 (1H. s), 8.67 (1H, 
d, J=2.1Hz), 8.82 (1H, d, J=2.1Hz), 11.81 (1H, brs). 
xfH5Hr : C21H19FN2O5 i LT 

tt-^'tt (X) : C 63.31; H, 4. 81; F, 4.77; N, 7.03. 
frtfHI (X) : C 62.96; H, 4.75; F, 4.61; N, 6.87. 



-ffc^ll-b (200 mg. 0.469 mmol)&fflv^ 4b&Vtl-50>*&&\£& CTRJSfc <fc V&Vt 

iftiztizx*), umit&m-6<omii& uoo mg) *»fc 0 £*i*iMi*f*-*^* 

x-f^t.S»StS:tl:ioT, aWHfrfr*I-6(60 mg, 0.15 miol 
S t LT31XOJR^-?*#fco 

ha : 152-154 v mm&mm : aw**-*-*-*-**-?-*' 

NMR (CDCb) 5: 3.41 (3H, s), 3.60-3.63 (2H, m), 3.68-3.72 (2H, m), 4.05 (3H, s) 

4 16 (2H, s), 6.40 (1H, brs), 6.97-7.02 (2H, m), 7.16-7.21 (2H. m), 8.10 (1H, 
s), 8.69 (1H, d, J-2.1 Hz), 8.84 (1H. d, J=2.1 Hz), 11.88 (1H, brs). 
Ttmfrffi : C22H21FN2O5 O.lHCltLT 

tmm. («) : C, 63.51; H, 5.11; CI, 0.85; F, 4.57; N, 6.73. 
»mm (X) : C 61.58; H, 4.99; CI, 0.69; F, 4.33; N, 6.60. 

mmm3 

Hfc4 6] 

13 CONM, 




1-7 CONH, 



ni&W 1 <Dm2T.mX *)ftbtitzit&mO (735 mg, 1.99 mmol) fcffiv^ nfoW2<Dmi 
«*i-*ikiCJ:o-C, <fc^l2(491 mg, 1.33 mnol) t LX67%<D*m?&tz 



ft£-«&12 (1.00 g, 2.72 nw>l)tfflv», &%mi<OM7JLmizmKXK&&£V t &ffi*<ff 
ic.t, -(^©13 (724 mg, 2.04 mol) t LT75XOlR^T?#fc<, 



£3I@ 



ffi!E# 2003-3075174 



#HI 2003-270863 



"C-5>: 50/ 



<fb*5l3 (231 mg, 0.652 mmol) fcffiv^ ^momSXm^m^X R£fc«tO^#rfc«T 

io t, ^^^1-7(138 mg, 0.406 mmol) «r^feie^i:bT62%c7)lR^-e#^o 
ft A : 265-266 r : *9J-» 

NMR (DMSO-de) * : 4.28 (2H, s). 7.13-7.19 (2H, m). 7.33 (IH, brs), 7.34-7.39 (2H 
, m), 8.05 (IH, brs), 8.28 (IH, s). 8.86 (IH, d, J-1.8 Hz), 9.23 (IH, d, J-1.8 H 
z). 

%%ft%K : Ci 8 Hi3FN 2 04 i: UT 

(*) : C. 63.53; H, 3.85; F, 8.23; N, 5.58. 
##Hfi («) : C, 61.64; H. 3.86; F, 8.00; N, 5.30. 

[It 4 7] 




ana 




CO,Ma 




.CO,M« 



S3X« 



to co,h 



14 NHCbZ 



15 NH, 



.CO,M» 



fE*«lO#2X8i«)#e»*>'<:fl:'fr*10 (7-500 g, 20.31 mmol) ODMF (140 ml) » 
«fc ^iST, v?7x^;k^K7-7K (7.27 g, 26.4 mmol) ODMF (5 ml) ?£?Bu £i 
tfh Va^-;VT 5 > (7.93 ml, 56.9 mmol) ODMF (5 ml) *«*ft**TLTin]x.fck 
, Ii|-C'45*ffiWUo BU&9UZ«>*Jn,T» = -» (60 -l)**^ ^ 100 ^5^£2 
t?45fl»W«*PLfco Rj£**M*T»friPbfc«, *(600 aD^Ab^o Sfct?lWW 

ttJi-iikCiO, <lfc**H (7.694 g, 16.22 mmol) t*fettftatW79.8«T?tt 

fco 

ftftx**(50 ml)fc, **T* 10% AC?S>*A-jft*(385 mg, 5wt*)£ .fcWfrfrWU ( 
7 694 g 16.22 mmol) Olfcftx^/U (100 ml)ft»**JD*.fco 9 9 - 5 

itft& 9 » fls**15©*L£W» (5.695 g) 4r*fel** 

5j#*15 (100 mg, 0.295 mmol) *ffiv», #««l©»7ia»=»CTRl&J9iir*«ft 
Sttai-iikCioT. «Wft'MM-8(44 mg, 0.13 mmol) *ft»6ftrA£ LT46X01R 

»& : 114-115 tc nm&mm ■■ wm***-*-* 

NMR (CDCh) 5: 3.71 (2H. brs). 4.00 (3H, s). 4.18 (2H, s), 6.99-7.04 (2H. m) 7 
.16-7.21 (2H. m). 7.19 (IH. s). 7.88 (IH, d, J=2.4 Hz). 8.86 (IH. d. J-2.4 Hz), 

tfifE& 2003-3075174 



mm2 003-270863 



^-v : 51/ 



11.27 (1H, brs). 

7C^W : C18H15FN2O3 O.lHClfcLT 

ftttttt (X) : C. 65.52; H, 4.61; CI, 1.07; F, 5.76; N, 8.49. 

ft*m (») : C, 62.75; H, 4.34; CI, 1.36; F, 5.20; .N, 8.40. 



iW5 

lft4 8] 




CO.M© 



15 NH, 



18- a (R=CQEt) 
16-b (R°COMa> 

te-o CR=oociy 

19- d (ReSQMa) 




HB <R=CQR) 
MO (R=00*te) 
Ml <R=OO0tp 
Ml <R=SQM») 



^Jfe^4<0^2XigJ: 0#*b*L^t^|jl5 (196 mg, 0.576 mmol)tf>fc* 'J *J> (5 ml) M 
®miz, *!^T, ?nn£tm^*(165 ft 1. 1.73 mmol) SrlfllX. 1 1.5l$ffl&# 

LTto KJS«K:0.25NttHfc (20 ml) fcjflx., ft»xf ^TilliU. fflffi«*0.25Ni«* 

A«Lfc 0 »*fc*f£T«*-*-*£i:fcJ;oT, ft*»16-a«>tt»* (234 mg) 
tz 0 Civ^~J4 V^n^i-fM^ffSatSitKif^ ft£"^16-a (179 mg, 
0.434 mmol)£4Sfe*§Hifc LT74»OJR^t?#7t 0 

s^, i*nc*crRjS^itrji«f*tiv», *frfr*i6-b~i6-d*#fco <&&*i5 (205 

mg, 0.602 mol)*»€», ft-^16-b (196 mg, 0.513 mmol) L"COT85%T*# 
fc„ ft£-trl5 (200 mg, 0.588 mmoD^'b. ft£-%16-c (178 mg, 0.408 mmol) fc&lfc'fe 
M£ hXW2&%-Q'i%t~o ft-^15 (189 mg, 0.555 mmol)#>^ ft£$U6-d (176 mg, 
0.421 mmol) SrftftfeMfc tTJR*76%"e»fco 



ft 'o"^ 1-9 

ft^l6-a (150 mg, 0.364 mmol)£fflv^ ®%m<OftS73:nfc&KXR&tsX Tf&tf 
£fr 1 C t \z. i 0 , «*«ft<6*I-9oa»fi (76 mg) £#fco CWv ') * 7 A * n 
t b$*97* -KfaU ?nB**A->*;-*-* (32:6:0.5 v/v) j£ffi L T# <b *t 

;i,i-TJV'«rj!)nx.-CS^ a i--&C;i:lCj:oT, Mft-^%1-9 (18 mg, 0.045 mmol) 
-fe^ B B ai: LT12«<OJ|Z^-C#fwo 

MA : 205-206 X, WSk&i&M : >nB**A-xfw-f* 
NMR (DMSO-de) 5: 1.73 (3H, brs), 3.92 (3H, s), 4.12 (2H, brq, J=6.7 Hz), 4.22 ( 
2H, s), 7.12-7.18 (2H, m), 7.35-7.40 (2H, m). 7.84 (1H, brs), 8.21 (1H, brs), 8. 
88 (1H. d, J=2.1 Hz), 9.39 (1H, brs), 11.14 (1H, brs). 

ft^®I-10 

ft£-$U6-b (150 mg, 0.392 mmol)£fflv^ ##$)lO07X3lKi£ CTEJSiS X OMIW 
*tfd£fcKJ;l), MMfo*m-10<O*m&<71 mg)Sr#^o ****** A * 

D7h77 7-f-(:ftU ?nn*w-^;-^-* (32:6:0.5 v/v) t?SfflLt#?> 

f-;i,ai-T-;l'5rSnx.-CS^ B B ii--5C:i:^«toT, ^Sft^I-10 (49 mg, 0.13 mmol) £ 

ffiiE^ 2003-3075174 



#M 2003-270863 



s<-V : 52/ 



lkj& : 243-245 "C &&&&& : ?nn*M-^^-r* n „ no , ou ^ v 

MB (DMSO-de) * : 2.13 (3H, s). 3.91 (3H, s). 4.22 (2H, s) 7 2-7 18 (2H m) 7 

.33-7.37 (2H, ffl) , 7.87 (1H. s), 8.22 (1H, d. J-2.1 Hz). 8.86 (1H, d, J=2.1 Hz), 
9.83 (1H, s), 11.13 (1H, brs). 
vtlisfrffi '■ C20H17FN2O4 £ LT 

nnm (%) : c, 65.21; h, 4.65; f, 5.16; n, 7.60. 

(%) : C, 64.93; H, 4.66; F, 5.01; N, 7.43. 

^SfclLc (175 mg, 0.401 mmol)£ffiv^ #WOf&7I*HCi£ tTSOStfr J i k 

JM-fcifcfcJoT, IMH&frWI-ll (94 mg, 0.22 mmol) fc£ttfett»fc LT55%*>« 

■ ft'- 191-192 WBfiiSifc : |»xf)UJf*i-f* 

Sf (DMSO-de ^ 3.92 (3H, s), 4.26 (2H, s), 7.13-7.19 (2H, m) 7.M-J J.S7 (2H. 

X 7.82 (1H, s), 7.96 (IH, d, J-2.1 Hz), 8.93 (1H. d, J-2.1 Hz), 11.33 (1H, brs 

)• 

5c3f53-#f : C2oHuF4N 2 04 i: LX 

tt-#H (X) : C, 56.88; H, 3.34; F, 17.99; N. 6.63. 
»mm (*) •• C, 56.88; H, 3.34; F, 17.39; N, 6.33. 

ft Sfr»16-d (169 mg, 0.404 moOfcffiv^ #««l©»7I«K»i:TRl&*ff "9 CI t 
r#t "n**A-* (32:6:0.5 v/v) t?»tiJ bT»fc*tfc 

iLTIWSSi-rSikCior, SWMt**I-12 (82 mg, 0.20 mmol) *JDL&flftA t UT50 

ifc* • 189.5-190.5 V W»A»m ■ ^n^W-if^-r* 
Sf (DMSolds) a: 2.94 (3H. s), 3.92 (3H, s), 4.25 <2H, s) 7 12-7.17 ( H m) 7 
.34-7.39 (2H, m), 7.78 (1H, s), 8.42 (1H. d. J-2.1 Hz). 8.89 (1H, d, J-2. 1 Hz). 
9.57 (1H. brs). 11.16 (1H, brs). 

5B*fl*r : CiQHiTFfcfoSfcLT _ _ 

tf-fttt (X) : C. 56.43; H. 4.24; F. 4.70; N, 6.93; S, 7.93. 
&WI/L (%) : C, 55.48; H, 4.19; F, 4.52; N. 6.53; S. 7.74. 

Hfc4 9] 




15 NH, 



M 3 NHCHO 



*S»«I (3-75 g. 79.8 mmol) (8.5 g, 83.3 mmol) *«*U 

ffifE# 2003-3075174 



mm 2003-270863 



^-v> : 53/ 



^SffitT^^^^iW^co^M^mmTitfiL, ffi**17 (159 mg, 0-432 mmol) *fc 

iij-rttL ^n*;H-^;-^-* (32:6:0.5 v/v) -e*mLT#«»*Lfci» 
•o»«SET«t Lfc. d *>»** > a a «2» J"<^ V 

^*iWx.-C?«Sft1-*-i: ^ SS^W-13 (61 mg, 0.17 mmol) *ftfettA 

LT61X<OJR^t?#fco 
H£ : 217-219 ^ : >nn**A^f*i-r* 

NMR (DMSO-ds) »: 3.92 (3H, s), 4.22 (2H. s), 7. 12-7. 18 (2H m) 7. 34-7.39 (2H 
m), 8.15 (1H, s), 8.32 (1H. brs), 8.42 (1H, d, J-1.8 Hz), 8.90 (1H, d, J-1.8 Hz) 
, 11.21 (1H, brs). 
ytmfrffi : C19H15FN2O4 t. LT 

W-JMt (%) : C. 64.40: H. 4.27; F, 5.36; N, 7.91. 
#*MK (X) : C, 64.18; H, 4.41; F, 4.95; N, 7.46. 

[ft 5 0] 




IS N". 



IS-b (RI>=H R2=ey<*>l>«y0 tit ffi SkSuf^ 



H*«4 0*2ie*9»fe*tfcfc**15 (273 mg, 0.803 mmol) ?5<^f i^ ( . 1 ° m 
**T, 7*1^(71 „1. 1.9 mmol) ^'T*****™***"* 
*j m, (255 mg, 1.20 mmol) *J:0»« (138 ^ 1. 2.41 mmoDjSrJnx., 3^£#£U 

4 - rnLtZo a ^*v>-&M^)i> (l:lv/v) T?*tHL"C»&*tfcB»»Ofl- 
H**FF*«1-* <&fr»18-a (181 mg, 0.473 mmol) ^ffeWttt 

<ffrfr*15 (395 mg, 1.16 mrnol)^ fc#*18-b (277 mg, 0.656 mmol) Z&mitS&t 
LTJRS*57*T#fc. <t&m5 (199 mg, 0.585 mmol)^t>> 4fc^*18-c (212 mg, 0.575 
mmol) *Jtfe«M**fc UTtt*98»-C»fc. 



fg2IS 



mfE# 2 003-3075174 



003-270863 



^-v> : 54/ 



it&%ll8-a (175 mg, 0.458 mmol)£#v^ ##^10^7I@^S CTRJSSr^Tj? i k 
K-tfL 9UU*frU-*9 J-fr-Oti (32:6:0.5 v/v) -CiSffi UT#&*lfcB 

/H-mS»*tiitCJ:<»"C, «»(frfr«I-14 (32 mg, 0.087 mmol) fcflfefft. 

Bug : 121-122 x, nm&»m ■ if^-fjv-y'fvrD^i/x-f^ 

NMR (CDCU) S: 1.29 (6H, d. J=6.3 Hz), 3.69 (1H, septet, J=6.3 Hz), 4.01 (3H, s 
), 4.18 (2H, s), 6.98-7.04 (2H. m), 7.01 (1H, s), 7.15-7.19 (2H, a). 7.92 (1H, 
d, J=1.8Hz), 8.83 (1H, d, J=1.8 Hz), 11.26 (1H, s). 
7cm^*f : C 2 iH2iFN 2 03 i: IT 

(%) : C, 68.47: H, 5.75: F, 5.16: N, 7.60. 
5J-#rH (X) : C, 67.99: H, 5.69: F, 4.95: N, 7.50. 

-fb^i-15 u 

ft£-^18-b (410 mg, 0.970 mmol)£ffivv ##W<0||7l®K*gUTM£-fT9 C. t 
Kit), iMMfc^*l-i5oa&ja»*r»feo :tiS->'J*^*7A?n7h^77^- 

%T -fe b - b 'J ufcCiot, «»f&6*I-15 (82. 5 mg, 0. 202 mmol) 

*M&&&t LT21%OJ|Pp-e#*:o 

J»& : 75.5-77.5 t H^Mil : 33%7-fc b x H; ;vt}c 

NMR (CDCU) 5: 1.23-1.82 (8H, m), 2.08-2.12 (2H, m), 3.25-3.32 (1H, m),4.02 (3H 

, s). 4.18 (2H, s), 6.98-7.04 (2H, m), 7.01 (1H, s), 7.15-7.20 (2H, a), 7.90 (1 

H. d, J=1.8Hz), 8.83 (1H, d. J=1.8 Hz), 11.24 (1H, s). 

7tmfr%r : C24H2 5FN2 03 *: LT 

It-#<lfi (%) : C, 70.57: H, 6.17: F, 4.65: N, 6.87. 

fr$tm 00 : C, 67.56: H, 6.33: F. 4.18: N, 6.21. 

ft^i-16 _ v . 

ik&tyllZ-c (209 mg, 0.567 mmol) Srffiv^ ##^l<O07X^^ig CTjRJSfc'fr? £ k 

^nn*^^-^-* (32:6:0.5 v/v) T'jgffi LXftt>titzBW>&W 

■f U S 6 10%^**** b 'J 9 2*®m& t tf«rtDA«*-C2Hro«fe»Lfc« 

TBHItiikKifC, (77 mg, 0.22 mmol) k LX3&% 

MM : 62-63 1C ff^^l : ?nn**A-i>-f vrne*x-t* 
NMR (CDCU) 5: 2.76 (6H, s), 4.02 (3H, s), 4.18 (2H, s), 6.98-7.04 (2H, m), 7.1 
6-7.21 (2H, m), 7.43 (1H, s), 8.26 (1H. d, J-2.1 Hz), 8.83 (1H, d. J=2.1 Hz), 11 
.55 (1H, brs). 

Ttmfrffi : C20H19FN2O3 £■ Lt 

nnm <%) : c. 67.79; h, 5.40: f, 5.36: n, 7.90. 

frtfm 00 : C, 64.37; H. 5.56; F, 4.93; N, 7.41. 
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Ut5 1] 




*««4 0»2ieJ:»)»&^'fl:#*15 (230 mg. 0.676 mmol) <DT Y 7 M Yn? ? 

>(6 ml)»*KU &#T, 4 VVT (161 jal, 2.03 mmol) is J: If* ( b 'J,-n 

-rf-A'-fi")**^ K(2SS)*JP£, 2.5B#ram#L7to S&IC, -fV > 

7>ft:c.*-*(161 /il, 2.03 mmol) * Jo MT?2B*W«#U £l2B#rag£ 

StTto Ri5*Jlt*»ET*»U xf ^x-f i^Jraitsgat ^ : J: o t, ft 
^19-a (185 mg. 0.450 mmol) fr&fetirA k tT67M)WCllfco 

CilU» CTaCfcitflWrfcfTV^ ft£-$&15 (240 mg, 0.705 mmol) -ft 
£-4frl9-b (209 mg, 0.505 mmol) 4r*ffe#S*k t-COT72»-C#fc 0 

^2Xg 

ffr&!g&19-a(185 mg, 0.450 mmol) <7>M^ ^ ^ > (12 aDfgftlC, **frT» ffiffcT/l'S 
-^7A(300 mg, 2.25 mmol) ZMZ-tio W5**M* ^#£1, lB*W*#Lfco 
lci(W^J.>BfcW6F«(12 ml) £J:U f ffiB*i'^M36 ml)*iDx.> flfffi LfcfeS*«lRL 

XWm&l-ZZtKtvXs mm<t&m-17 (62 mg, O.iemmol) *ift*fett*i: LT35 
Hjft : 280-282 r : ?BB**A-ft|xfA/ 

NMR (DMSO-de) 8: 1.06 (3H, t, J=7.2 Hz), 3.07-3.16 (2H, m), 3.92 (3H, s), 4.22 
(2H, s), 6.31 (1H. t, J=5.4Hz). 7.12-7.18 (2H, m). 7.31-7.36 (2H, m), 8.00 (1H, 
s), 8.19 (1H, d, J=1.8Hz), 8.26 (1H, s), 8.85 (1H. d, J-1.8 Hz). 10.96 (1H. br 
s). 

7C5S§5M*T : C21H20FN3O4 1 LX 

UiHI (%) : C. 63.47; H, 5.07; F, 4.78; N, 10.57. 
5HHt (X) : C, 62.71; H, 5.01; F, 4.64; N, 10.27. 

-fb-S-%1-18 

flS-frttl9-b (91 mg, 0.22 mmol)4rfflv^ {k&bl-na&iSL&lzm ZXKfcH £ 

tlCioT. «WM&6«I-18 (12 mg. 0.030 mmol) tmftikLtWWWif 
' ftjft : 189-191 r BtirA&IK : * 

NMR (CDCI3) 5: 3.06 (3H. d, J=4.5 Hz). 4.04 (3H, s), 4.15 (2H, s), 5.70 (1H, m) 
, 6.97-7.04 (2H. m), 7.13-7.17 (2H, m). 7.52 (1H, s), 7.88 (1H, s). 8.03 (1H, d, 
J=2.1.Hz), 8.84 (1H. d, J=2.1Hz). 11.96 (1H, brs). 
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-ffrfrfctt-b (206 mg. 0.498 mmol) £ffiv\ ^^lO^I^KSCTKJ&Srfr? £ 
fcJ:*), *^**I-19©«W*(158iig)*»fco £ ft fcttfl**^ £ ^ 

K£<?X. (97 mg, 0.24 mmol) fcltfelSJi*: LT49%<0JR^#^ o 

: 198.5-199.5 TC MAS! : »»if* 
NMR (CDCh) *: 2.27 (3H, brs). 2.99 (3H, brs), 3.99 (3H, s), 4.15 (2H, s). 4.61 

(1H, brs), 6.96-7.03 (2H, m). 7.14-7.18 (2H, m). 7.35 (1H, s), 7.99 (1H, d, J-2 
.4 Hz), 8.80 (1H, d, J=2.4 Hz), 11.53 (1H, brs). 
TGffTKfr : CaifooFNaOsSi: LT 

ttJHI (*) : C, 61.00; H, 4.88; F, 4.59; N, 10.16; S, 7.75. 
fr*H6 (SO : C, 60.84; H, 4.76; F, 4.45; N, 9.88; S, 7.55. 



[<t5 2] 




%mmi<r>^2TMi Wkbti1Ztt&toM (450 mg, 1.22 mmol) Of h9tK075> 
(15 ml)?§&K, Si&T\ l,l'-#;v**-;v->M 5 ^V-;v(296 mg, 1.83 mmol) Ort>7 
t KU77>(3 ml)^ffi4rita£. 5#H*«Lfco &v*-C, RJS«*M* t?^*fl U * 
SUbiS^flf^ h V '7A(47 mg, 1.2 mmol) 0*.(3.6 ml )?#?£& An x. ^zSflOSrraSI 

#l^o kjs«Ltio»RSbjc^bu^A{&?8[(i8 ■D*ip£, B^m^^^-ejattju^o - 

^ft^S*^ *W?A?D7 h^97-f-lc#L^o (1 

:i v/v) x-mtoLx®htifcBtom<7>frmz®.K.Tm&i-2>ztKi. (342 

mg, 0.962 mmol) fcftfeffitttt * LT79«0«*T?#fco 



(342 mg, 0.962 mmol) <Z>? D D (20 ■l)$%KU BUT, &1t~?>ff 

XIV) (1.25 g, 14.4 mmol) 22^F^ilijSL^o Mi 

U RE^Sr-t^ b ^Tffl*LT#fcftfc»at*S' , ;**'/i/*?A*nv 
h^?7<r-KttL£ 0 ^t^-ffiRi^^ (2:1 v/v) TigtiiL-af'btifcgtttW 
^■*«ET»»i-*ii:t=J: 9, ffrfrflMl (149 mg, 0.422 mmol) *&fettJI t LT44 



&3Ig 
ft^I-20 

-ffc^21 (213 mg, 0.603 mmol)* <t tf, £ Mb:M> 'J ? A (723 mg, 4.82 eml)<D7-t 
h-hV)V(l0 ml)Ji»»fci!MfrT, ^'fbh , J^^^->^>'(612 1, 4.82 mmol) OT-t 
h-bV;v(2.5 ml)j§«[*lrax.T. *<*>*4l5$HII«#L;fc« «W*tfU* 
A(405 mg, 4.82 mmol) <OT-fc h U ;K2. 5ml) ji^ifeL^irax. ^ L%tft>15 

»m$t#Lfz 0 zhKmm&mvfco u io*mb****-* , j*a#*(3 
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0ml)*JP^/S. *rtaLfcttA*»RU #ftU 70TCTMai»i-& - t K i. *) , Mft* 
fcl-Mfcttfettfil: LT112 mg#£o 9 J -fi>-Wm**n> 'fr&IM&A-f * - ^ 

KioT, (54.5 mg, 0.161 mmol) *fKftfetirA t L-C27*OJfcJ£t?&fc 

K£ : 301-302 1C MASS : A> 

NMR (DMSO-de) ff: 3.70 (3H. s), 4.10 (2H, s), 7.10-7.16 (2H. m), 7.27-7.32 (2H, 
m). 8.21 (1H, brs), 8.43 (1H, brs), 9.36 (1H, brs), 9.57 (1H, brs). 
TtmfrVt : C19H14FNO4 t It 

ft** (X) : C. 67.25; H, 4.16; F, 5.60; N, 4.13. 
frffim (») : C, 61.23; H, 3.57; F, 5.00; N, 3.94. 

mmm 1 o 

[ft5 3] 




M1MWI nmiXm^ 9#<b*t£-ft^9 (800 mg, 1.98 mmol). vT (709 mg, 7 

.92 mmol) > r b ^xf^TVt- *jj**sT=- K(310 mg, 1.98 mmol) , bU^ (^>->* 
Uf>7-feh"/) v?/N'9v f '>A(72.5 mg, 0.079 mmol), 1.1' -If* (J>7xs**A7-f 
y) -7iO-t:>(176 mg. 0.317 mg)<Ov*#^>(10 nl)#t8t*1.5WPM*ilKUfco b V X 

(-^V^jr/T-thV) A (72.5 mg, 0.079 mmol) > l.l'-fcfX (^7*^ 

7iD-fe>(176 mg, 0.317 mg)£itj!inU $ £ fc4B£H«JK Ltz 0 Kfo& 
*M*-C'#±PU ft»i^^(80 ml)S-Jnx.> 20^K«#bJto RtD&fc-b^'f b"e* 

iu it^^iox^mTK^-f b u AMfci^fp^Tjcftsfc^-L, **«aw- b * 

b^77*-K#Lfc 0 n-^*-»r>'-gfcil^;v (3:1 v/v) ti§tbtt#f)iit§«ftO 

22 (502 mg, 1.43 mmol) ^^feigA i: LTJR^73%-e*#*:o 

£21*1 

<b-a-i&i-2i 

«m©#lI«J: 0»&*tfc'ffc'fr*9 (150 mg, 0.371 mmol)£ffiv^ ##^090^3 
ligt-mU-TR^i^AW^ff 3 «9. ^S-ft^I-21 (143 mg, 0.367 mmol) 

Ml&tt&b. LT99%OJR^t?#^o 
tt£ : 152 Rttlffl : 33X7 -fe h- b 'J 

NMR (DMSO-de) 5: 3.91 (3H, s), 4.30 (2H, s), 7.14-7.20 (2H, m), 7.37-7.42 (2H. 
a), 8.08 (1H, s), 8.24 (1H, d, J=2. 1 Hz), 8.94 (1H, d, J=2.1 Hz), 11.31 (1H, brs 
). 

7tm$-m : CisHiaBrFNOsi: LT 

tftMft (%) : C, 55.41; H, 3.36; Br, 20.48; F, 4.87; N, 3.59. 
ftHtHL (90 : C, 54.91; H. 3.41; Br, 19.73; F, 5.05; N, 3.65. 

-fb£-%I-22 

it&m22 (150 mg. 0.428 mmol) ZM*<\ Hifcfl) 9 0^3X@lcm CXKB&X tfl?i#r4- 
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6Sttft1-*£fcfcJ:o-C, (112 mg, 0.333 mmol) «r**fe*afct"C 

Bfc& : m-179 C ffftASi : ftSxf^-xfx.i-f^ 

NMR (DMSO-de) 5: 3.91 (3H, s), 4.32 (2H, s). 7.14-7.20 (2H, m), 7.39-7.44 (2H, 

m), 8.25 (1H, brs), 8.40 (1H. brs), 9.01 (1H. brs). 

Ttmfrtf : C19H13FN2O3 £ LT 

WJMI (X) : C, 67.85; H, 3.90; F, 5.65; N, 8.33. 

frVim (») : C. 67.09; H, 3.95; F, 5.47; N, 8.16. 

1,6-^- 7^ 'J S'VlH&fcttoflS'&fcfc LT, ^T^fb^Sr^Lfco 
»eflA-l 



A_i 3_/< -/ y ^-8- 1 K n # 6- 1 7 f 'J y >-7-* ^ # >® > f-^j-JXT^V 

1) Sim 0BHBB64-16764) B«©*ttlC* CT, XlR (US 4973695) BE*BflI'ft*2-^ > 
5;/U_2-yn/<t- ^ (27.78 g, 190 mmol) fc> (Chem. Pharm. Bull., 1989, 37, 
3236.) Wc,Wt%%2-T \ J-f9 •^xf^x^fJl' (29.95 g, 160 mmol 
) fcRj&S^Jt^ 4N*®Ht:J- ?A (160 ml, 640 mmol) 'J JJDTfc^i LT, 
2-^>y;Hf»; ->*>-2.3-y5&;V^>^2 (23.22 g) £JR^56%-C^7to 

NMR (DMSO-de) 5: 4.09 (2H, s) 7.20-7.35(5H, m), 8.03 (1H, d, J=2. 1 Hz), 8.68 (1 
H, d, J=2.1 Hz). 

2) ±M\Wsm (2.52 g, 9.80 mmol) fcfcjfcBWK 120TCT?2B$IBira&&. mM*% 
*U #£*vfci$Sl7R©£:fci& (J. Med. Chem., 1989, 32, 827.) mmoJj&^mtT 
, JlH v^n^7*3-m & < <^>®7C Cio T5-^ > 5> *-3- tKn^ 
->p{^-;l/e'J s jV-2-it^>fk 4 vyoe^i^fW (560 mg) *iR^20»-e#7to 
NMR (CDCb) 1.44 (6H, d, J=6.3Hz), 3.69 (1H, brt, J=6.9Hz), 4.04(2H, s), 4.7 
5(2H, d, J=6.3Hz), 5.34(1H, sec, J=6.3Hz), 7.15-7.33 (5H, m), 7.63 (1H. d, J=2.1 

Hz), 8.56 (1H, d, J=2.1 Hz). 

3) ±mt&m (550 mg, 1.93 mmol) ttM. (W002/30930) IBRO^jfeKWCT, N-h 

-t*\ A-l (557 mg) *mmWX'Vtt. a 
M& I 174TC 

TtmfrVr : CiTHwfcOai: UT 

tHMl (X): C, 69.38; H, 4.79; N, 9.52. 

frffim (%): C. 69.40; H, 4.78; N, 9.34. 

NMR(CDC1 3 )*: 4.12(3H, s), 4.25(2H, s), 7.22-7.39(5H, m), 7.98(1H, m), 8.76(1H, 
s), 9.10(1H. d, J=2.1Hz), 11.76(1H, s). 



Ht5 4] 




X 1 
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A-2 : R = Mo 
A-3:R = B 



A-2 3-(4-7^tn^>^)4-t Kn#i/-l,6-t7t'J ^>-7-*H'#y* 
®l A : 218-2190 

5c***f : C17H13FW2O3 b lt 

W*« (%): C, 65.38; H, 4.20; N, 8.97. 

(*): C 65.19; H, 4.19; N, 8.90. 
NMR(CDCb) S : 4.13(3H, s), 4.23(2H, s), 7.02-7. 08(2H, m), 7. 17-7. 23(2H, m). 7.97 
(1H, m). 8.77(1H, s), 9.08(1H, d, J=2.1Hz), 11.77(1H, s). 



A_3 3-(4-7n,*w<>VA>)^-\z Kn**/-l,6-t7fV i-f-^jc. 

HA : 209-21113 

5nStfl-#f : C18H1SFN2O3 i: LT 

tt*tt (*): C, 66.25; H, 4.63; N, 8.58. 

frtirm (%): C, 66.03; H, 4.44; N, 8.47. 

NMR(CDC1 3 )*: 1.53(3H. t. J=7.1Hz), 4.22(2H, s), 4.60(2H. q, J=7.2Hz), 7.00-7.08 
(2H, m), 7. 18-7. 22 (2H, m), 7.96(1H, m), 8.77(1H, s), 9.07(1H, d. J=2.1Hz), 11.93 
(1H, s). 

2_(4-7 ;v^-a^>y;i/)-2--7'n^f--;V6l±> JBJlTfc^-f ^"Sl- J: oT-g-J&Lfco 
Ift5 6] 



- 8 6 



1) jtflt (Chem. Commun., 1984, 1287) B«W«IC*Cr* 4-7Hn3-K^ 
> (50 g, 225 mmol) t T'J ;VT;V=i — ;V (23 ml, 337 mmol) 9 5>9 A#^ET 
, HeckJElSlC#U itJE^fi (94-96*0, 7mmHg) \Z ±oT3-(4-7JVtn 7i-)1')7'd t£ 
*-}—)V5 (27.5 g) ^ilX^SO-XT^fTto 

NMR(CDCl3)^: 2.73-2. 79(2H. m), 2.93(2H, t. J=7.4Hz), 6.94-7.00(2H, m), 7.12-7.1 
7(2H, m), 9.8K1H, t, J=1.2Hz). 

2) ±Ufb&to5 (53 g, 348 mmol) £37X*;w; > (31.2 ml) fc> W^7? 
Wc& (38.3 g) 1100 1 f%mtiQ$!tLfz'&, x.-?frtctox.. 3 07|CT5feL7to 
»7^yW«S, M£E3£b? (101-1030. 8mmHg) J: ot, 2-(4-7/U*D^V 
y';V).2-yD/<t-M (45.3 g) SrW79«-e#^ 0 

NMR(CDC1 3 )£: 3.54(2H, s), 6.07(1H. d. J=0.6Hz). 6.11(1H, t, J=1.4Hz). 6.94-7.01 
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(2H, m), 7. 11-7. 16 (2H, m), 9.59(1H, s). 



A-4 3-(4-7^*n^>v;l^)-8-b K O * 6-^ 7 ^ 'J 5»-7-# 
Mb 5 7] 




A-4 



±|E'fb^A-2 (156 mg, 0.5 mmol) <D* 9 J b 9 Kn77> (8 ml) 

2N7Km^b'J^A (imi) s-tnix^ n*n*in»aatfeo &£P&, 2M£$£irax.> 

fcife&U A-4 (72 mg) =SrlR^48XT-#7t 0 

Bfij^c : 257T; 

FABMS : m/z 299(M+H) + 

NMR(DMS0-d6)$: 4.19(2H, s), 7. 12-7. 18 (2H, m), 7. 34-7. 39 (2H, m), 8.21(1H, d, J=2 
.1Hz), 8.40QH, s), 8.88(1H, d, J-2.1Hz). 



A-5 3-^> n n-8-t Kn^y-l,6-t 7f J v >-7-* 

rrfc5 si 




ifB-ft^A-l (118 mg, 0.4 mmol) b- b U (10 ml) N-i'nn^? 

•>>>f ? K (59 mg, 0.44 mmol) *lPiL, ^*PflL ®M&mmL* 9 

s-*i-m*.ti. *fmtfce**«fflitu ^/-^-eifc^Lfco %htitzm&***y 

-;t,-^nn*^A-CSie B |L> A-5 (69 mg) fcAX^X-Cflfco 

Sfc I 209-210"C 

7C^55-«f : C17H13CIN2O3 kit 

fttMl (*): C 62.11; H, 3.99; N, 8.52. 

(%): C, 62.17; H, 3.90; N, 8.44. 
NMR(CDCb) $ : 4.1K3H, s), 4.28(2H, s), 7. 22-7. 39(5H, m), 8.34(1H, dt, J-0.9, 2. 
1Hz), 9.1K1H, d, J=2.1Hz), 11.78QH, s). 



5life^A-6 _ 

A-6 3-^vy^-5-7*o^-8-l: Kn*5'-l,6-^7f-'J5?^-7-*A'#>Bfc **-*-JL* 
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lit 5 9 ] 



OH 




A-6 



lOMs 



±IB-fb^A-l (106 mg, 0.36 mmol) OTth-h'J flsi&WL (10 ml) N-^o^EX 
S K (71 mg, 0.4 mmol) =£r*Dx., M*eillSIH i Ml*l i Lfco <RJS*K* 0.5Mf* 
h V ^Tkit&Srtinx^ * na*/WAT?2IIfflmi Lfco *T$l^£2k-e3!ali5fci#-U &S 

fc 0 *y-*-*no*/l>A-e»ftftU A-6 (108 mg) £i|X^81X-C# 

glu£ : 213-2141C 

X«^*f : CivHi3BrN 2 03 4: LT 

tmil (X): C, 54.71; H, 3.51; N, 7.51. 

ftffim (%): C, 54.77; H, 3.35; N, 7.35. 

NMR(CDChU: 4.11(3H. s), 4.29(2H, s). 7.22-7.39(5H, m), 8.30(1H. dt, J-0,9. 2. 
1Hz). 9.07(1H, d, J=2.1Hz), 11.77(1H, s). 



A-7 5_7'n^-3-(4-7;l/*n^>^;V)-8-li KD*y-l,6-t7f U y ^-7-*;V**>i 

I 234-236'C 
7C^*f : Ci7Hi 2 BrFN20 3 tU 
tHHB (%): C, 52.19; H, 3.09; N, 7.16. 
fl-Wffi (X): C, 52.29; H, 2.99; N, 7.05. 

MOtfCDCls)*: 4.1K3H. s), 4.26(2H, s), 7.02-7.09(2H. m). 7. 17-7.23(2H. m), 8.28 
(1H, dt, J=0.9, 2,1Hz), 9.05(1H, d, J=2.1Hz), 11.78(1H, s). 



A-8 5-rnt-3-(4-7;vtn^>^)-8-t Kn*y-l,6-t7f J 5»-7-* JH^R 

®! ,£ ; 154-155^ 

%%frtit : CisHuBrFNaOa i: LX 

nnm (%)-. c, 53.35; h, 3.48; n, 6.91. 

frffim. (X): C, 53.42; H, 3.14; N, 6.91. 

NMR(CDCb) S : 1.5K3H. t, J-7.1Hz), 4.26(2H, s). 4.59(2H. q, J=7.2Hz), 7.03-7.0 
(2H, m), 7.18-7.23(2H, m), 8.27(1H, m), 9.04(1H, d. J=2.1Hz), 11.93(1H, s). 



lit 6 0] 




A-7 : R = Me 
A-8:R = Et 



nmwk-7 
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[<K6 ll 




7 



Br 



lOMo 




.COOMe 



Ms = -SOjMo Ts » -SOa-^-Ma 




A-9 3- (4- y )V * n ✓«> V )V) -8- K D # > -5- > 9 > * * - * T 5 y -1 , 6- * V »J v 

1) J:|Mfr&-*A-7 (3.28 g, 8.38 mmol) fc FVifA-T?^ (1.67 ml, 12 mmol) «D*a 
ft^f V'/M (60 ml) C, (1.60 g, 8.4 mmol) £Jnx, IW-WS 
Lfco ZbK, VLitY's*' (160 mg, 0.84 mmol) £2JDx.> 2B$W$;#L*:o 

ft, friimx.. IS&al&ikT — t&fn^*^-^ h 9 9**11 

>-C«t^L-C, 7 (4.08 g) fcJRWTCWfco 

NMR(CDC1 3 )S: 2.44(3H, s), 3.80(3H, s), 4.22(2H, s), 7. 03-7.09(211, m), 7.16-7.20 
(2H. m), 7.32(2H, d. J=8.1Hz), 7.84(2H, d, J=8.4Hz), 8.28(1H, m), 8.88(1H, d. J= 
2. 1Hz) . 

2) Xffi (Org. Lett., 2000. 2, 1101.) fSfcOTffelcrgUT, S**»T\ iB-fc** 
7 (613 mg, 1.12 mmol) t * 9 > T 5 K (127 mg, 1.34 mmol) 

A (11 mg, 0.05 mmol) , (43 mg, 0.075 mmol) t^Vf A (489 mg. 

1.5 mmol) ffflST, 5>***>*T2l*HinflMBlEL-C\ *fc**8 (618 mg) *JR*98%-C 

NMR(CDCb) £ : 2.43(3H, s), 3.16(3H. s), 3.85(3H, s), 4.09(2H, s), 6. 99-7. 05 (2H, 
m), 7. 09-7. 14 (2H, m), 7.3l(2H, d. J=7.8Hz), 7.81(2H, d, J=8.4Hz), 8.56(1H, m), 8 
.62(1H, d, J=2.1Hz), 12.23(1H, s). 

3) ±IB'ft;^8 (150 mg, 0.27 mmol) Of h9KKB79V#* (3 ml) K> **T, 
lM^b'; h*vK (0.81 ml, 0.81 mmol) SrJnx., ^iST?2B#H^Ii$L.fco 
KINm&SrJnx.f'faU ?an*;UA-C*2II]}fltiJLrt:o ****** U feKScB^hV 

»««LT»6*fctt**«M*U ft»xf*1»a#LT, A-9 (59 mg 
) £iDy£54%-C#;fco 
K& : 205-210X; 

FABMS : m/z 406(M+H) + 

NMR(DMSO-de) 8 : 3.53(3H, s), 3.94(3H, s), 4.26(2H, s), 7.16(2H, dd, J=8.9, 8.9Hz 
), 7.39(2H, dd, J-5.7, 8.7Hz), 8.56(1H, s). 9.14(1H. d, J-1.8Hz), 10.79(1H, brs) 
, 11.23UH. brs). 

Hi&fllA-10 

A-10 5-7*fJl'7;/'-3-(4-7;l'tD^V^)-8-t KU *->-l, 6-^- 7f ') V>-7-fJ 
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Kt6 2] 



OH 




I 263-267X: 
FABMS : m/z 370(M+H) + 

NMR(DMS0-d6)5: 2.15(3H, s), 3.93(3H, s), 4.25(2H, s), 7.15(2H, dd, J-8.9. 8.9Hz 
), 7.36C2H, dd, J-5.7, 8.7Hz), 8.18(1H. d. J=1.8Hz), 9.08(1H. d, J=1.8Hz), 10.51 
(1H, s), 11.24(1H, brs). 



Mb 6 3] 




A-11 

A-ii 3-(4-7;v*n^>v;v)-8-t Kn*v-5-(2-**V-fc'n »; y'V-l-f ;V)-l,6-t7 

M£ : 260-262TC 
FABMS : m/z 396(M+H) + 

NMR(CDC1 3 )£: 2.3K2H, tt, J=7.5. 7.5Hz). 2.66(2H, t, J=8.1Hz), 4.08(3H, s), 4.1 
3(2H, t, J=6.9Hz), 4.21(2H, s). 6.99-7. 05(2H, m), 7. 16-7.2l(2H, m), 7.98(1H, m), 
9.00(1H, d, J=2.1Hz), 11.70(1H. s). 

[It 6 4] 




• A-12 

A-12 3-(4-7;V^n^t>v ? ;i/)-8-b Kn*y-5-(N-^ * y^^*r^7 5y-l,6 

1) ±IS-fb^8 (306 mg, 0.55 mmol) O^^f KiSfifc (3 ml) tjRBUr^ 

(176 mg, 0.54 mmol) b=it>it^f-^ (0.034 ml, 0.54 mmol) Srimx., £M%MT 
MUX—mmWLtZo Sfcfc, JSSHH:5/$A (117 mg, 0.36 mmol) k39^f* (0.0 
22 ml. 0.36 mmol) fciftiniU 3B««»Lfc, KJ6iSfc#«*linx, **xfK2| 

iLT^^tLTt^zl^vU^r^^^A^n-? h/7 7-f-i:#LT, 9 (233 mg) £)R 
^74%T-#^ 0 

NMR(CDC1 3 U: 2.42(3H, s), 3.17(3H, s), 3.42(3H, s), 3.86(3H, s), 4.17(2H. s), 6 
.98-7. 04 (2H. m), 7. 05-7. 17 (2H, m), 7.29(2H, d, J=7.8Hz), 7.84(2H, d, J=8.4Hz), 8 
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.47(1H, m), 8.76(1H. d, J=2.1Hz). 

2) tmtt&ynsfrbmmmA-w u) o^&Kmc-c, <b^®A-i2*^t/co 

BL& : 190-192'C 

TnSfrtff I CisHisFTfeOsSi: L"C 

?HMI[ (%): C, 54.41; H. 4.33; N, 10.02. 

##Hg («): C, 54.13; H, 4.04; N, 9.84. 

NlflUCDCh)*: 3.20(3H, s), 3.36(3H, s), 4.07(3H, s), 4.23(2H, s), 6.99-7.05(2H, 
m), 7.16-7.2K2H, m), 8.46(1H, d, J=2.1Hz), 9.21(1H, d, J=2.4Hz), 11.81(1H, s). 

gjfefllA-13 

A_i3 3-(4-7;^o/^^;V)-8-HKn^->-5-(2-t^y-^^U^>-W)V)-l > 6-t 
[<b6 5) 




1) -hE-fk^A-2 (3.56 g, 11.4 mmol) <T>*J * fM^AT 5 Kj§?£ (200 ml) N- 
3- K*? 5 K (3.06 g, 13.6 mmol) Sriflx., MiST?— Bfe^Lfco 

j£U 10 (4.97 g) SriR^995fC-#^ 0 

NMR(CDC1 3 )«: 4.10(3H, s), 4.27(2H, s), 7.03-7.09(2H, m), 7. 18-7.23(2H. m), 8.10 
(1H, m). 8.99(1H, d, J=1.8Hz), 11.76(1H, s). 

Ul£ : 260-264TC 
FABMS : m/z 410(M+H) + 

NMR(CDCh)$: 1.99(4H, brs), 2.53-2.58(2H, m), 3.41(1H, brs), 4.08(3H, s). 4.2l( 
2H, s), 7. 02-7. 07 (2H, m), 7. 15-7. 20(2H, m). 7.65(1H, m), 9.01(1H, d, J=2.1Hz), 1 
1.84(1H, s). 

HjfeflA-14 
[it 6 6] 




A-14 3-(4-7**U / <V^A')-8-l£ Kn*5'-l,6-t7f V y>-4,7-#*#>l 7-> 
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1) ±®'ft;^10S-^Jfe^A-9<O (1) O^ffi^iiDT^ 1t&® 12* &!£LtZo 
NMR(CDC1 3 )^: 2.43(3H, s), 3.79(3H. s), 4.22(2H, s), 7.03-7.08(2H, m), 7.15-7.20 
(2H, m), 7.3K2H, d, J=7.8Hz), 7.83(2H. d, J=8.1Hz), 8.10(1H, m), 8.82(1H, d, J= 
2. 1Hz) . 

2) ±Kfc-£4fcl2 (592 mg, 1.0 mmol) O-^f 5 K*§?£ (12 ml) C 'J 4 
V/n^;vxf)l'7 5^ (0.52 ml, 3.0 mmol) , 2-( h 'J * f^y V / -)V (1.4 
3 ml, 10 mmol) tft^y^A (11 mg, 0.05 mmol) £*nx^ — ®Hb#tSf^B$tT, 

20, »wAa*tr«6»Lfc. i*«BST/*v">Atgm **«*L-c»e>*Lfc» 

y'j5>m7A^n7h^97^-C#LT, 13 (490 mg) =SriR^80%T*#7t o 
NMR(CDC1 3 ) <S : 0.1K9H, s), 1. 18-1.24(2H, m), 2.43(3H, s), 3.83(3H, s), 4.19(2H, 
s), 4. 52-4. 58 (2H, m), 7. 01-7. 07 (2H, m), 7. 14-7. 20 (2H, m), 7.31(2H, d, J=7.8Hz), 
7.84(2H, d, J=8.4Hz), 8.87(1H, d, J=2.1Hz), 8.93(1H, m). 

3) ±Mit-k$Sll (480 mg, 0.79 mmol) ©fh7li K0 7 5>iS (5 ml) K % 7fci£T 
, WyyitTh7-7?-n>T>*-V* (1.0 ml) fcflSTU S»-C*#Lfco 30^$ h 
KVAV -yitT F^rf^TV^-fA (0.8 ml) £i&TU gz&-C30#-«# Lfco 

^aithyf ^«S*LT, 5£gl4 (431 mg) &*§fco 

NMR(CDCl 3 )<y: 2.43(3H, s). 3.89(3H, s), 4.21(2H, s). 6.99-7. 07(2H, m), 7.13-7.19 
(2H. m), 7.30(2H, d. J=7.8Hz), 7.8K2H, d, J=8.7Hz), 8.84(1H, d, J=2.1Hz), 9.66( 
1H, m). 

4) ±B<ft£*i4*&**«Ar9o (3) onm-mcr, {t&Vah-Ui&J&LtZo 

KjS : 184-186t: 

%%fr%x ' C18H13FN2O5 1 IT 

tUMfc (%): C, 60.68; H, 3.68; N, 7.86. 

^*fl» (X): C, 60.46; H. 3.53; N, 7.87. 

NMR(CDC1 3 )S: 4.14(3H. s). 4.26(2H. s), 7. 00-7. 06(2H, m), 7. 18-7. 23(2H, m), 9.09 
(1H, d, J=2.1Hz), 9.70(1H, m), 11.04(1H, brs). 12.06(1H, brs). 

nmm-15 

A-15 3-(4-7^*n^>^;V)-8-t Kn^y-l,6-t7f J 5?>-5,7-*^#>Bfc 
lft6 7] 

COOMe 

1» 



Bn^-CHaCeHs 



1) ±E'f&&*10 (8.76 g, 20 mmol) 0^fJV*W75 KSBAIft (80 ml) HZ % DBU 
(4.48 ml, 30 mmol) fc^ffc^V (3.56 ml, 30 mmol) ZMz.. MTSL^^mMWL 
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;i/-c2nittiaiL^o ^r«yB*x ****** $m-km&-em&L 

> 15 (7.64 g) *JR*S72»-C#Jfco 

NMR(CDCls)*: 3.94(3H, s), 4.26(2H, s). 5.54(2H, s), 7.03-7.09(2H, n). 7.19-7.26 
(2H, m), 7. 32-7. 41 (3H. m), 7. 55-7. 57 (2H, m), 8.13(1H, m), 8.97(1H. d, J=2.1Hz). 

2) ±ES4frfrttl5 (264 mg, 0.5 mmol) O^fWWT? K»Sfc (5 ml) IC, f'fV 
yoiijHf*7? > (0.44 ml, 2.5 mmol) , *9J-» (0.4 ml, 10 mmol) fcBfcl*''* 
7-/^ (5.6 mg, 0.025 mmol) SrJDx., -HMbi!a»H*T, a»T?2>»HHW* Lfc, 

frLfco s^*** a -eft**, *#I9*lt» 3";*r>u*9 

tts 16 (199 mg) ^iR$87*-C#^o 

NMR(CDC1 3 )$: 3.96(3H, s), 4.06(3H, s), 4.24(2H, s). 5.70(2H, s), 7.02-7.08(2H, 
m), 7.20-7.25(2H, m), 7.32-7.40(3H, m), 7. 55-7. 57(2H, m), 9.05(1H, d, J=2.1Hz), 
9.18(1H, m). 

3) ±15^^16 (115 mg, 0.25 mmol) Oigfl^ * W (3 ml) |C, *«rF\ f 'J 
7Jl/*nftS (1 ml) **Dx> S»t?2i*Wai#t<:o ^TfcSHt^h 

£*nx.s pH7.2KP&U ^nn^;VAT*ttffit3fco *$yi «rpH7. 2 'J 

-15 (69 mg) £lR5p74X-eSt£:o 
f& jft : 191-194^ 

%f??55-#r : &9H15FN2O5 1 It 

ft-#H (»): C, 61.62; H, 4.08; N, 7.56. 
##H£ (*): C. 61.86; H, 3.92; N, 7.52. 

NMR(CDCh) 8 : 4.06(3H, s), 4.14(3H, s), 4.25(2H, s), 7. 01-7. 07 (2H, m). 7.19-7.24 

(2H, m), 9.07(1H, d, J=2.1Hz), 9.23(1H, m), 12.16(1H, brs). 



[ft 6 8] 




A-16 3-(4-7;v*n^>v;v)-8-t: Kn + ->-5-(-f VT'ne^r; / )*/l"fxM,6- 
i--7f) ~y>-7-J] )\s#>M ^f-)V^7.7-)V 

1) ±i5<t;^10 (2.32 g. 5.29 mmol) (Oy^f^PATS (90ml) fc N -:&fb4 

h*^^-^ (1.08 ml, 8.0 mmol) fc^^-fev^A (2.82 g, 8.0 mmol) Srimx^ 
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S*L7t 0 *fttLfc*frA*5M v/ne^a.— y-^-^^y-^TIflSJftl^ 17 (1.75 g 

MflUCDCls) * : 3.8K3H, s). 3.95(3H, s), 4.26(2H, s). 5.48(2H, s), 6.89(2H, d. J= 
8.4Hz), 7.04-7.10(2H, m), 7.20-7.25(2H. m), 7.48(2H, d, J=8.7Hz). 8.13(1H. m), 8 
.98(1H. d, J=2.4Hz). 

2) ±Mi^mn^h%mmk-u(o (2) (3) o^&cmc-c, ik&mst&i&Lteo 

NMR(CDCU)*: 3.8K3H, s). 3.96(3H, s). 4.25(2H, s), 5.76(2H, s), 6.88(2H. d. J= 
8.4Hz), 7. 01-7. 07 (2H, m), 7. 20-7. 25 (2H. m), 7.44(2H, d, J=8.7Hz). 9.07(1H, d. J- 
2.4Hz), 9.73(1H, m), 11.42(1H, brs). 

3) _hf5-ffc£-fjl8 (130 mg, 0.27 mmol) (O&ft* * V I'M (4 ml) VtVfvM 
^75> (0.026 ml, 0.3 mmol) > ISCD*S®a£ (58 mg, 0.3 mmol) fcHOBt (5 mg, 0.03 
mmol) fcSDx, IST-ifel#lfc= EJ6«fc#«*illx.» Bfc&i*/l'T?20«!ffi Lfc 

^A-e*a»«. *«E«*Lfco #ffflLfci£ B B B £^*/-^Tft^U 19 (120 mg) 

NMRtCDCh) S : 1.32(6H, d, J=6.6Hz). 3.80(3H, s), 3.95(3H, s), 4.20(2H, s). 4.20- 
4.33(1H, m), 5.58(2H, s), 6.87(2H. d, J=8.7Hz), 6.98-7. 04 (2H, m), 7. 20-7. 24 (2H, 
m), 7.44(2H, d, J=8.7Hz), 8.01(1H, d, J=8.4Hz), 9.00(1H, d, J=2.1Hz), 9.96(1H, m 
)• 

4) JiBffr&*19j&»&!Oft«A-150 (3) 0*fttr!Si:t, ft^A-16££-J&L7t 0 
M & I 170-172"C 

ytmfrtir : C21H20FN3O4 b LX 

• StiHfc (%): C 63.47; H. 5.07; N, 10.57. 
frtirm (90: C. 63.18; H, 5.05; N, 10.52. 

NMR(CDC1 3 )<* : 1.34(6H, d, J=6.3Hz), 4.12(3H, s), 4.21(2H, s), 4. 23-4. 37(1H, m), 
6.97-7.03(2H, m), 7. 18-7.23(2H, m). 7.9l(lH, d, J=8.1Hz), 9.01(1H, d, J=2.1Hz), 
9.94(1H, m). 11.86(1H, brs). 

A-17 3-(4-7A-*o^V^)^-li Kn*->-5-(2-;* h^->xf fl/)7 5 J ift/l'jj*— 



^ife^A-160*S^mi:T, ft-g-f&A-^'g-J&Lfco 

Bli£ : 145-146TD 

7G#55-#f I C21H20FN3O5 LX 

frnm (»): C, 61.01; H, 4.88; N, 10.16. 

frtfm. (%): C, 60.89; H, 4.87; N, 10.26. 

NMR(CDC1 3 ) $ : 3.44(3H, s), 3.61-3. 73(4H, m), 4.12(3H, s), 4.22(2H, s), 6.98-7.04 
(2H, m), 7.18-7.22(2H, m), 8.35(1H, brt). 9.02(1H, d, J=2.1Hz). 9.88(1H, m), 11. 



[ft6 9] 



OH 




A-17 
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91 (1H, brs). 

mi o] 




A-18 3-(4-7;l/*n^^y^/)-8-K Kn^fv-5-(3-t Kn + '/.l-Zn Iiifr)-l,6-t7 

1) ±|B-fb^l5 (528 mg, 1.0 mmol) ©WWA'AT? K?§?& (10 ml) K> M 
^SET^iaf, ^0^^7*3-/1' (0.087 ml, 1.5 mmol) * b ') x-f-frT 5 > (1. 
39 ml, 10 mmol) , 3 •Mfclfc— #3 (9.5 mg, 0.05 mmol) fcPdCk (PPha)2 (35 mg, 0.05 m 
mol) £lra;U 3053-m*£Lfco 0.5M*^®*}ti£, HKM**** b V •> A 

3)11 B^i^t^lHjJfiHi Lfc 0 0.5M^^>H*i#?£, L 

t\ 20 (410 mg) ZWm90%-?&tzo 

NMR(CDC1 3 )$: 3.94(3H, s), 4.24(2H, s), 4.62(2H, s), 5.60(2H, s), 7.02-7.08(2H, 
m), 7. 18-7. 23 (2H, m), 7. 32-7. 41 (3H, m), 7.55-7.58(2H, m), 8.39(1H, m), 9.01(1H, 
d, J=2.1Hz). 

2) ±B-fca*20*€>**«A-15«> (3) <7>7?&Ki£U.T, -fb^»A-18*-&« Ltz a 
g!,6 : 205-208TC 

7C^# I C20H15FN2O4 O.llfeOfcLT 
ttJMt (»): C, 65.25; H, 4.16; N, 7.65. 
##rfg (%): C, 64.98; H, 3.99; N, 7.69. 

NMR(CDCl 3 )«y: 4.1l(3H, s), 4.25(2H, s), 4.60(2H, s), 7.02-7. 07(2H, m), 7.17.7.23 
(2H, m), 8.37UH, m), 9.04(1H, d, J=2.1Hz), 11.97(1H, s). 

^JfefllA-19 

A-19 l-[3-(4-7;i/^-n^>'v';v)-8-H Kn*^-l,6-t7f V W-7--f 70^>-l 
Hfc7 1] 




A-19 



1) ±IB'fb^A-2^ e>Hife^A-160 (1) OTJi*tciii:T % -ffr&IMlfc'frJfcLfc. 
NMR(CDC1 3 )$: 3.81 (3H. s), 3.97(3H, s), 4.22(2H, s), 5.52(2H, s), 6.90(2H, d, J= 
9.0Hz), 7.03-7.08(2H, m). 7.19-7.23(2H. m), 7.52(2H. d, J=8.7Hz), 8.01(1H, m), 8 
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.97(1H, s). 9.07(1H, d. J=2.1Hz). 

2) ±Mit^21 (303 mg. 0.70 mmol) <Ox h 9 Kn 7 7 (6 ml) K> 

K9 >f TW^-T* h^»*5WT, W$:it^?-n<-*r*"s<5& (0.84 ml) fctHIx., 

LTf§?>*i*5MEfc, yV*m^A?n'7h/7 7'f-i:#Lt, 22 (200 mg) £JR 

NMR(CDCh)<S : 1.78(3H, t, J=7.2Hz). 3.06(2H. q, J=7.2Hz), 3.80(3H. s), 4.22(2H, 
s), 5.49(2H, s), 6.88(2H, d, J=8.7Hz), 7. 02-7. 08(2H, m), 7. 19-7.23(2H, a). 7.48( 
2H, d, J=8.7Hz). 7.99(1H, m), 8.93(1H, s), 9.06(1H, d. J=2.1Hz). 

3) ±mk&%)22fr Cbmmm-15<D (3) ©*ttC*CT, 1"fr&|&A-l9£'g-j£Lfco 
lftj& I 159*C 

TcSift-tff : C18H15FTI2O2 i: LT 

M-fftt (*): C, 69.67; H. 4.87; N, 9.03. 
frit®. (%): C, 69.80; H, 4.81; N, 9.02. 

NMR(CDC1 3 )<? : 1.29(3H, t, J=7.7Hz), 3.38(2H, q, J=7.5Hz), 4.22(2H, s), 7.02-7.08 
(2H, m), 7. 17-7. 22 (2H, a), 7.95(1H, m), 8.69(1H, s), 9.06(1H, d. J=2.4Hz), 13.40 
(1H, s). 

HifeflflA-20 

A-20 S-a-ynrt-WO KB**/-l,6-t7f' J y>-7-**#>t (2-> b 
Ut7 2] 




A-20 



1) ±El"k^21 (310 mg, 0.72 mmol) Of h 9 fc: Kn 7 9 * / -A"** (4 ml) 
?K#T. 2N7Km'fi:^- b 'J V (0.5 ml) «r»0x.^ £il.-ClB*BSB$Lfc. 3 6 
2N7KBI'fb^h , J'>A7N.^?et (0.5 ml) £»n;ix MTStHMftttLfco EJiBiSK««* 

4: in x. , if n d * ;w A -Cifcffi U *:<, ffttJB L *5**Bt-?- t , 

^^*LT23 (319 mg) SrJeS&K^ tz 0 

NMR(CDC1 3 )*: 3.79(3H, s), 4.25(2H, s), 5.70(2H, s), 6.86(2H, d. J=8.7Hz), 7.04- 
7.10(2H, m), 7. 19-7. 24 (2H, m), 7.5l(2H, d, J=8.7Hz), 8.03(1H, m), 8.92(1H, s), 9 
.12(1H. d, J=2.1Hz). 

2) ±Ifift^23^#dfcflIA-16<7> (3) O^ffiCitT, 4frfr*24**Ab&. 
NMR(CDC1 3 )S: 3.36(3H, s). 3.56(2H, t, J=5.1Hz), 3.67(2H, t. J=5.4Hz), 3.80(3H, 
s), 4.20(2H, s), 5.52(2H, s), 6.88(2H, d, J=8.7Hz). 7.03-7.09(2H, m), 7.19-7.23( 
2H, m), 7.55(2H, d, J=8.7Hz), 7.99(1H, m), 8.20(1H, brt), 8.96(1H, s), 9.06(1H, 
d, J=2.4Hz). 

ffi|E#2 003-3075174 
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3) ±.mt&%02Afr P>*JfeWA-150 (3) «Ml:*C-C, ft**A-20t*UL*, 

16,4, : H7-150TC 

XfSt##f : C19H18FN3O3 t LT 

fHHI (X): C. 64.22; H, 5.11; N, 11.82. 

##fl! (X): C, 63.82; H, 4.97; N, 11.65. 

NMR(CDCb) 8 : 3.43(3H, s), 3.60-3. 73(4H, m), 4.21(2H, s), 7.01-7.07(2H, m), 7.17 
-7.2K2H, m), 7.9K1H, s), 8.34(1H, brt). 8.57(1H, s), 9.03(1H, d, J=2.1Hz), 13. 
35 (1H, s). 

mmm-21 

A-21 3-^>v^-5-(l,l-v>**v K-l,2-f7ft >-2-<i *)-8-fc Kn*^-l,6-f"7 
[ft 7 3] 




ifcgfc (W002/30930) |B«0^«UiiCT. ±Bffrfr»A-l* "b3IgT-fb^A-21=Sr^L 
lk£ : 186X3 

7E#55-#f : C2iH2iN 3 0sSi: LT 

ftgtft (X): C 59.00; H, 4.95; N, 9.80. 

5HJHg (X): C, 58.85; H, 4.81; N. 9.84. 

NMR(CDCb)5: 2.41-2.58(4H, m), 3. 19-3. 23(1H, m), 3. 65-3. 65 (2H, m). 4.07(3H, s), 
4.11-4.19(1H, m), 4.25(2H, s), 7.21-7.35(5H, m), 8.42(1H, m), 9.02(1H, d, J-2.1 
Hz), 11.71(1H, s). 



mmmk-22 

[ft7 4] 




A-22 3-(4-7;V^-n^^v;u)-5-(l,l-v f ^*-> K-1.2-f T^t^ ;v)-8-fc Kn + 
v-l,6-f--7^'J ->*>-7-*;l"K>K y^/i/i*^ 

SCM. (W002/30930) »lt©*8cfc*£T. ±fBtt^A-2^£3I@^ft^H-2l££-j£L 

: 183-185X3 

: CzifcoNsOsSi: LT 
tftMI (X): C 56.62; H, 4.53; N, 9.43. F. 4.26; S, 7.20. 
##Hi (X): C, 56.60; H, 4.33; N, 9.28, F, 4.33; S, 7.11. 

NMR(CDCl3)£: 1.60-1.80(1H, m), 2.30-2. 70(3H. m), 3.10-3.30(1H, m). 3.50-3.90(2H 
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. m), 4.08(3H, s), 4.1-4.3(1H, m), 4.23(2H, s). 6. 95-7. 10 (2H, m). 7. 13-7. 22 (2H, 
m), 8.38-8.42(lH, m), 8.98-9.02(lH, m), 11.03UH. s). 

mmm-23 

Mb 7 5] 




A-22 3-(4-7^^-n^>^;i/)-8-K Kn*^-5-(*A-*'; v&iUJteAO-l.fi-*?*^ 

1) _tf2'ffc;'g-%15 (264 mg, 0.5 mmol) O^fM^AT? KiMfc (5 ml) C, 

'J > (0.44 ml, 5.0 mmol) tftR^5i ; fA (11 mg, 0.05 mmol) fcJnx.. — BHfcj&^ 

?#S@*L^ 0 mmirfcm&i* U 25 (195 mg) £iDU£76%Ti#£o NMR 

(CDCh)S: 3.42-3.45(2H, m), 3.62-3. 65(2H, m), 3. 81-3. 91 (4H, m), 3.93(3H, s), 4. 
20 (2H, s), 5.6K2H, s). 7. 01-7. 07 (2H, m), 7. 18-7. 22 (2H. m), 7. 33-7. 42 (3H, m), 7. 
55-7. 58 (2H. m), 8.30(1H, m), 9.03(1H, d. J=2.4Hz). 

2) mt&Wk-15<D (3) (O-nm^mtX, ffc£-!&A-234r£-j£Lfco 
Mjft I 235-236*C 

7n3s##f : C22H20FN3O5 tLt 

(%): C, 62.11; H, 4.74; N, 9.88; F, 4.47. 
3*Ht (»): C, 61.99; H, 4.66; N, 9.90; F, 4.66. 

NMR(CDC1 3 ) $ : 3.42-3.46(2H, m), 3.60-3.63(2H, m), 3.80-3. 83(2H, m), 3.87-3.90(2H 

, m), 4.10(3H, s), 4.2K2H, s), 7. 00-7. 07 (2H, m), 7. 15-7. 21 (2H, m), 8.28(1H, s), 
9.05(1H, s), 11.94(1H, brs). 

mmmk-24 

Mt7 6] 




A-24 5-(yif^7?y*;i'*'-^)-3-(4-7;i/to^>^^)-8-t vu^is-i.S-i-y 

nmm-2z<D^m^\^x \ <t^A-24^^L^o 

It.*. : 179-180*0 

7C^*f : C22H22FN3O4 0.9H20tL.-C 

tUTi! (%): C, 61.79; H, 5.61; N, 9.83; F, 4.44. 

##r|g (X): C, 61.88; H, 5.70; N, 9.94; F, 4.63. 

NMR(CDC1 3 )£: 1.13(3H, t, J=7.2Hz), 1.27(3H, t, J=7.2Hz), 3.17(2H, q. J=7.2Hz). 
3.6K2H. q. J=7.2Hz), 4.09(3H, s), 4.20(2H, s). 6. 99-7. 05 (2H, m), 7. 14-7. 20 (2H, 
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m). 8.1K1H. d, J=2.2Hz), 9.05(lH. d, J=2.1Hz), 11.92(1H, brs). 

mmM2 5 

A-25 3-(4-7;^n'<Vy»-5-(4-7)Vtn7i-;l')^-t Kn* ^-1,6-^7^'; 5> 
[ft 7 7] 




1) ±JBft£-®15 (264 mg, 0.5 mmol) t4-7*t07i-^-f D >^ (84 mg, 0.6 mmo 

1) SrlEBM^v^ A (5.6 mg, 0.025 mmol) * ^ b (22 mg, 0.05 mmol) 
Sf/fA (244 mg, 0.75 mmol) 3?3tT\ ya-^V + ^BttWJPMaLfco 

, 0.5M*i>®*?gj8u ^i^;VT2lHlttimt7>:o 5&«S*> 7K-C2|lli5fe^-L, ilSi§?£ 

/-;i/-?Wf§,t|U ft-g-^26 (171 mg) *J|X^69%-C#7to 

NMR(CDCh) * : 3.95(3H, s), 4.16(2H, s), 5.59(2H, s), 6.99-7. 05(2H, m), 7.13-7.24 
(4H. m), 7.34-7. 43(2H, m), 7.60-7.64(5H. m), 8.11(1H, m), 9.04(1H. d, J=2.1Hz). 

2) ±fBft^26^f>*ife^A-15<^ (3) VHmizmCX, ft-frWA-25*^ Lfco 

U & : 195-196X: 

7C^*f : C23H 16 F2N2 03 tU 

tttHt 00: C, 67.98; H, 3.97; N, 6.89; F, 9.35. 

(X): C, 68.06; H, 3.89; N, 7.08; F, 9.68 

NMR(CDCl3)$: 4. 10(3H, s), 4.16(2H, s), 6.98-7.03(2H, m), 7. 10-7.23(4H, m), 7.55 

-7.59(2H, m), 8.05(1H, d, J=2.0Hz), 9.05(1H, d, J=2.0Hz), 11.82(1H, s). 

glifcfllA-26 

A-26 5-[(5'>f*7?-/)^**i*]7?-/4-(4-7A'*n'<'/y*)-8-K Kn<*->-l 
,6-t7f'JyJ'-7-*;l'*'>K *+JU*.X?-1U 
[ft7 8] 




1) ±Eft^*15*»e»*ifc«A-9© (2) ©#£fciH&t\ ft^27«r^L7to 
NMR(CDC1 3 )£: 2.84(6H, s), 3.94(3H, s). 4.17(2H, s), 5.33(2H, s). 7.01-7.07(2H, 
m), 7. 16-7. 21 (2H. m), 7. 34-7. 42 (3H, m), 7. 53-7. 55 (2H, m). 8.66(1H, m), 8.97(1H, 
d, J=2.4Hz), 11.82(1H, s). 



2) ±Mit&*$021frb%nmk-15<r> (3) (DUmizmZ-C, it^k-26i^Ltz 0 
Iftjft : 159-160T: 
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TtmfrVt t CigHisFfoOsSt IT 

f^-fit («: C, 52.53; H. 4.41; N, 12.90; F, 4.37; S, 7.38. 
##HI («): C 52.56; H, 4.14; N, 12.94; F, 4.50; S, 7.49 

NMR(CDCl 3 )a: 2.82(6H, s), 4.09(3H, s), 4.17(2H, s), 7.00-7.07(2H, m), 7.14-7.19 
(2H, m), 8.66(1H, s), 8.98(1H, s), 10.30(1H, s), 11.53(1H, s). 

Hifetf9A-27 

A-27 3-(4-7;i'*o-^>'v;i/)-8-fc: Vv**s-5-(* 9 y)-l,6-^7f- 
[ft 7 9] 




A-27 



1) ±|Bft^l5^P>^ife^JA-90 (2) <0;fr&KiJgCT\ ft^28*^U/Co 
NMR(CDC1 3 )£: 3.14(3H, s), 3.95(3H, s), 4.17(2H, s), 5.35(2H, s), 7. 01-7. 07(2H. 
m), 7. 16-7.21 (2H, m), 7.35-7. 42(3H, m), 7.52-7.55(2H, m). 8.67(1H, d, J=2.1Hz), 
8.99(1H, d, J=2.1Hz), 12.11(1H, s). 

2) ±12^^28 (1.49 g, 3.0mmol) <D* 9 J -fr-f Y v t Kn 7 7 >-~J* *f-frX)V 
**'>K (100 ml) immiki- h 'J f A (9 ml) SrJnx., — •k«*fLfco RlBiE 

0.5M^^>^7fc^x £<>>KiN*a$£flD;U ««.*■?- /w-raiattttiLfco- 

U •^'fvyDt:;Vx-f;l'-7-th>T«L, 29 (1.31 g) £W91%-C#fc 0 
NMR(CDC1 3 )£: 3.14(3H, s), 4.19(2H. s), 5.72(2H, s), 7.02-7. 08(2H, m). 7.18-7.23 
(2H, m), 7.4K5H, brs). 8.71(1H, d. J=2.1Hz), 9.01(1H, d, J-2.1Hz), 11.99(1H, br 
s). 

3) ±uit&y>>29frt>mnm-i6<D (3) o^s^c-c, tt&mo%&j&Ltz 0 

NMR(CDC1 3 )$: 2.78(3H. d, J=5.0Hz), 3.12(3H. s). 4.17(2H, s), 5.48(2H, s), 7.01- 
7.07(2H, m), 7. 18-7. 22 (2H, m), 7.43(5H, s), 7.92(1H, d, J=4.4Hz), 8.72(1H, d, J= 
2.3Hz), 8.97(1H, d, J=2.3Hz), 12.36UH, s). 

4) ±mk&%!>30frt > nMWA-15<O (3) 0*ttC»CT, <fk-£-%A-27£^j£Lfc„ 
1K£ : 234-235*0 

7C^*f : CisHnFfofoSi: LX 

ff-g-fji (*): C, 53.46; H, 4.24; N, 13.85; F, 4.70; S. 7.93. 
frffiW («): C, 53.51; H, 4.14; N, 13.87; F, 4.76; S, 7.87 

NMR(DtlS0-d 6 ) S : 2.95(3H, d, J=4.9Hz). 3.43(3H, s). 4.25(2H, s), 7. 13-7.20(2H, m) 
, 7.35-7.4l(2H, m), 8.29(1H, d. J=4.7Hz). 8.54(1H, d, J=1.8Hz), 9.11(1H, d, J-2. 
0Hz), 10.70(1H. brs). 12.05(1H, s), 13.55(1H, s). 
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mmmA-28 

A-28 3-(4-7A/*n^«>S?^)-8-fe Kd^'>-5-^ ^ >^;i/*-^T5 /-1,6-t 7f J 
V^-l-U JU#>Vt (2-> f^->^^;v)T5 K 
[<fc8 0] 




St * : 241-242*0 

5c*$MJf : CaoHnFtoOsSi: LT 

tf#-|g (%): C, 53.56; H, 4.72; N, 12.49; F, 4.24; S, 7.15. 

**rBL (X): C, 53.59; H, 4.55; N, 12.55; F, 4.22; S. 7.12 

NMR(DMSO-ds) S : 3.33(3H, s), 3.42(3H. s), 3.47-3.59(4H, m), 4.24(2H, s), 7.13-7. 

20(2H. ■), 7.35-7.4K2H, m), 8.26(1H, t, J=5.5Hz), 8.58(1H, d, J=1.8Hz), 9.12(1H 

, d, J=2.0Hz), 10.78(1H, s), 13.13(1H, s). 



HM^JA-29 

A-29 . 3-(4-7^^-o-^<>-7;l')-8-t: f > X)V*—)V7 < ^-[1, 6]-f 

Hfc 8 i ] 




*JS#iJA-274>:fr&KrSii;-C, <k^A-29*^ Lfco 

UA : 167-168 , C 

X^^f : C2oH2iFN404Sfc Lt 

ftlUS (»): C, 55.54; H, 4.89; N, 12.96; F, 4.39; S, 7.41. 
ftffim (»): C, 55.53; H, 4.79; N, 12.87; F, 4.39; S, 7.44 

NffiUDMSO-de) $ : 1.26(6H, d. J=6.6Hz), 3.39(3H, s), 4.07-4. 17(1H. m), 4.24(2H, s) 
. 7.13-7.20(2H, m), 7.36-7.41 (2H, m), 7.87(1H, d, J=8.4Hz), 8.59(1H, d. J=1.8Hz) 
, 9.1K1H, d, J»2.1Hz), 13.02(1H, s). 

UtS 2] 
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r3i= / r ~G~ p piA) /O-O-^t 318 ) / s ~0~ f (31C5 




(31k, 32k, 33k), (31k, 32k, 33B), (31A, 32A, 33C), (31A, 32A, 33D). (31A, 32A, 3 
3E), (31k, 32B, 33A), (31A, 32B, 33B), (31A, 32B, 33C). (31A, 32B, 33D), (31A, 3 
2B, 33E). (31A, 32C, 33A), (31A, 32C, 33B), (31A, 32C, 33C), (31A, 32C, 33D), (3 
lk, 32C, 33E), (31A. 32D, 33A), (31A. 32D, 33B), (31A, 32D. 33C), (31A, 32D, 33D 
), (31A, 32D, 33E), (31A, 32E, 33A), (31A, 32E, 33B), (31A, 32E, 33C), (31A, 32E 
. 33D), (31A, 32E, 33E), (31A, 32F, 33A), (31A. 32F, 33B), (31A, 32F. 33C), (31A 
, 32F, 33D). (31A, 32F, 33E). (31A, 32G, 33A), (31A, 32G. 33B), (31A, 32G, 33C), 

(31A, 32G, 33D), (31A, 32G, 33E), (31A, 32H, 33A), (31A, 32H, 33B), (31A, 32H, 
33C). (31A. 32H, 33D), (31A, 32H, 33E), (31A, 32J, 33A), (31A, 32J, 33B), (31A, 
32J, 33C), (31A, 32J, 33D), (31A, 32J, 33E), (31B, 32A. 33k), (31B, 32A, 33B). ( 
31B, 32A, 33C), (31B, 32A, 33D), (31B, 32A, 33E), (31B, 32B, 33A), (31B, 32B, 33 
B), (31B, 32B, 33C), (31B, 32B, 33D), (31B, 32B, 33E), (31B, 32C, 33A), (31B, 32 
C, 33B), (31B, 32C, 33C), (31B, 32C, 33D). (31B, 32C. 33E), (31B, 32D, 33A). (31 
B, 32D, 33B), (31B, 32D, 33C), (31B, 32D, 33D), (31B, 32D, 33E), (31B, 32E, 33A) 
, (31B, 32E, 33B), (31B, 32E, 33C), (31B, 32E, 33D), (31B, 32E. 33E), (31B, 32F. 

33A), (31B, 32F. 33B), (31B, 32F, 33C), (31B, 32F, 33D), (31B, 32F, 33E), (31B, 

32G, 33A), (31B, 32G, 33B), (31B, 32G, 33C), (31B, 32G, 33D), (31B, 32G, 33E), 
(31B. .32H, 33A), (31B, 32H, 33B). (31B, 32H, 33C). (31B, 32H, 33D), (31B. 32H, 3 
3E). (31B, 32J, 33A). (31B, 32J, 33B), (31B, 32J, 33C), (31B, 32J, 33D), (31B, 3 
2J, 33E), (31C, 32A. 33A), (31C, 32A, 33B). (31C, 32A, 33C), (31C. 32A, 33D), (3 
1C. 32A, 33E), (31C, 32B, 33A), (31C. 32B, 33B), (31C, 32B, 33C), (31C, 32B. 33D 
), (31C, 32B, 33E), (31C, 32C, 33A), (31C, 32C, 33B), (31C, 32C, 33C), (31C, 32C 
, 33D), (31C, 32C, 33E), (31C, 32D, 33A), (31C, 32D, 33B), (31C, 32D, 33C), (31C 
, 32D, 33D), (31C, 32D, 33E), (31C, 32E, 33A). (31C, 32E, 33B), (31C. 32E, 33C), 

(31C, 32E, 33D), (31C, 32E, 33E). (31C, 32F, 33A), (31C, 32F, 33B), (31C, 32F. 
33C), (31C, 32F. 33D), (31C, 32F. 33E), (31C, 32G, 33A), (31C. 32G, 33B), (31C, 
32G, 33C), (31C. 32G, 33D), (31C. 32G, 33E). (31C, 32H, 33A), (31C, 32H, 33B). ( 
31C, 32H, 33C). (31C, 32H, 33D), (31C, 32H, 33E), (31C, 32J, 33A), (31C, 32J, 33 
B), (31C, 32J. 33C), (31C, 32J. 33D), (31C, 32J, 33E), (31D. 32A. 33A), (31D, 32 

ttJgE#2 003-3075174 



!&m 2003-270863 



^-v : 76/ 



A, 33B), (31D, 32A, 33C), (31D, 32A, 33D), (31D, 32A, 33E), (31D, 32B, 33A), (31 

D, 32B. 33B), (31D, 32B, 33C), (31D, 32B, 33D), (31D, 32B, 33E), (31D, 32C, 33A) 
, (31D, 32C, 33B), (31D, 32C, 33C), (31D, 32C, 33D). (31D, 32C, 33E), (31D. 32D, 

33A), (31D, 32D, 33B). (31D, 32D. 33C), (31D, 32D, 33D), (31D, 32D, 33E), (31D, 
32E, 33A), (31D, 32E, 33B), (31D, 32E, 33C), (31D. 32E, 33D), (31D, 32E, 33E), 
(31D, 32F, 33A). (31D, 32F, 33B), (31D, 32F, 33C), (31D, 32F, 33D). (31D, 32F, 3 
3E), (31D, 32G, 33A), (31D, 32G, 33B), (31D, 32G, 33C), (31D, 32G, 33D), (31D, 3 
2G, 33E). (31D, 32H, 33A), (31D, 32H. 33B), (31D, 32H, 33C), (31D, 32H, 33D), (3 
ID. 32H, 33E), (31D, 32J, 33A), (31D. 32J, 33B), (31D, 32J. 33C), (31D, 32J, 33D 
), (31D, 32J, 33E), (31E, 32A, 33A), (31E, 32A. 33B), (31E. 32A, 33C). (31E, 32A 
, 33D), (31E, 32A, 33E). (31E, 32B, 33A). (31E, 32B, 33B), (31E, 32B, 33C), (31E 
, 32B. 33D), (31E, 32B. 33E), (31E, 32C, 33A), (31E, 32C, 33B). (31E. 32C, 33C), 
(31E, 32C, 33D), (31E, 32C, 33E), (31E, 32D, 33A), (31E, 32D, 33B), (31E, 32D, 
330. (31E. 32D, 33D), (31E, 32D, 33E), (31E, 32E. 33A), (31E, 32E. 33B). (31E, 
32E. 33C). (31E. 32E, 33D), (31E, 32E, 33E), (31E, 32F, 33A). (31E, 32F, 33B). ( 
31E. 32F. 33C), (31E, 32F, 33D), (31E, 32F, 33E), (31E. 32G, 33A). (31E, 32G, 33 
B). (31E, 32G, 330. (31E. 32G, 33D), (31E, 32G. 33E), (31E, 32H, 33A), (31E. 32 
H, 33B), (31E. 32H, 33C), (31E, 32H, 33D). (31E, 32H. 33E), (31E. 32J. 33A), (31 

E, 32J, 33B). (31E. 32J. 33C), (31E, 32J, 33D), (31E, 32J, 33E). (31F, 32A, 33A) 
. (31F, 32A. 33B), (31F. 32A, 33C). (31F. 32A. 33D), (31F. 32A. 33E). (31F, 32B, 

33A). (31F, 32B, 33B), (31F. 32B. 330, (31F. 32B. 33D). (31F. 32B, 33E). (31F. 

32C, 33A). (31F. 32C, 33B), (31F. 32C, 33C). (31F. 32C, 33D). (31F. 32C. 33E), 
(31F. 32D, 33A). (31F. 32D. 33B), (31F, 32D, 330. (31F, 32D, 33D), (31F, 32D, 3 
3E), (31F. 32E, 33A), (31F. 32E. 33B). (31F. 32E, 33C), (31F, 32E, 33D), (31F, 3 
2E, 33E). (31F, 32F, 33A). (31F, 32F, 33B), (31F. 32F, 330, (31F, 32F. 33D), (3 
IF. 32F. 33E), (31F, 32G. 33A). (31F. 32G, 33B). (31F, 32G. 33C). (31F, 32G, 33D 
). (31F. 32G, 33E). (31F, 32H. 33A). (31F. 32H. 33B), (31F, 32H, 33C). (31F. 32H 
. 33D), (31F. 32H, 33E). (31F, 32J, 33A). (31F. 32J. 33B). (31F. 32J. 330. (31F 
. 32J, 33D). (31F. 32J. 33E) 

(R 31 ,R 32 ,R 33 ) = (31A,32A.33A)f±, R 31 i>* 3 1 A"?* I? , R 32 * { 3 2 AT'*t), 

UtS 4] 




(5£*, R 36 i:Ltli, -C02Me, -CftiEt, -COsCfkCIfcOMe, -C0NHNMe 2 . -CONHOMe, -CONHC 
HzOfcOMe, -CONH2, -CONHMe. -CONHEt, -CONHiPr, -COEt. -COMe. -C0CH2CH2CH20Me ; R 3 
'tltli, -H. -NHCOMe, -NHCOEt, -NHCOiPr, -NHCOPh. -NHCOCH2CH2OMC -NHCOCH2CF3, 

-NHC0NMe2 , -NHCOzEt, -NHCOCfcCftsEt, -NHCO-cycloPr, -NHCO-cycloHex, -NMeCOMe, -N 
HS02Me, -NHSOaEt, -NHSOsiPr, -NHSO2CH2CF3, -NHSO2PI1-4F, -NHSO2B11, -NHSO2NH2. -NH 
SOaNHMe, -NHS02NMe2, -NHS02CH2CH20Me, -NMeS02Me, -morpholine, -NHiBu, -piperidin 
e-4-0H, -NHBn, -OMe, -0CH2CH20Me, -OCH2COOH, -OSCfeMe, -OSO2NH2. -SMe, -S&Me. -S 
O2NH2. -S02NHMe, -C^CC&OH, -C=CCH 2 0Me, -C^CCXbH, -C=CC02Me. -C3CCONH2, -C 
sCnPr, -CsCPh, -C6H4-4-F, -CeH4-4-C00H. -C02H. -CO2MC -CONH2. -C0NHCH2CH20Me, 
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-CONHiPr, -CO-morpholinyl, -COMe, -CFs) 




R 34 = Me (34A). Et (34B), Pr C34C), COMe (34D), S0 2 Me (34B 

R 35 = COOMe (35A), COOEt (35B), CXOiPr (35C), COB (350), COCHjCHzCHaOMe (35E), 
CONHMe (35F), CONHB (3SG). CONHCH2CH20Me (35H) 

(31A, 34A, 35A), (31A. 34A, 35B), (31A, 34A, 35C). (31A, 34A, 35D), (31A, 34A, 3 
5E), (31A, 34A, 35F), (31A, 34A, 35G), (31A, 34A, 35H), (31A, 34B. 35A), (31A, 3 
4B, 35B), (31A, 34B, 35C). (31A, 34B, 35D), (31A, 34B, 35E), (31A, 34B, 35F), (3 
1A, 34B, 35G), (31A, 34B. 35H), (31A, 34C, 35A), (31A, 34C, 35B), (31A, 34C, 35C 
), (31A, 34C, 35D), (31A f 34C, 35E), (31A, 34C, 35F), (31A, 34C, 35G), (31A, 34C 
, 35H), (31A, 34D, 35A), (31A, 34D, 35B), (31A, 34D, 35C), (31A, 34D. 35D), (31A 
, 34D. 35E), (31A, 34D, 35F), (31A, 34D, 35G), (31A, 34D, 35H), (31A, 34E, 35A), 
(31A, 34E, 35B), (31A, 34E, 35C), (31A. 34E, 35D), (31A, 34E, 35E), (31A, 34E, 
35F), (31A, 34E, 35G), (31A. 34E, 35H), (31B, 34A. 35A), (31B, 34A, 35B). (31B, 
34A, 35C), (31B, 34A, 35D), (31B, 34A, 35E), (31B, 34A, 35F), (31B, 34A, 35G), ( 
31B. 34A. 35H), (31B, 34B, 35A), (31B. 34B, 35B), (31B, 34B, 35C), (31B. 34B, 35 
D), (31B, 34B, 35E), (31B, 34B, 35F), (31B, 34B, 35G), (31B, 34B. 35H), (31B, 34 
C. 35A). (31B, 34C, 35B), (31B. 34C, 35C), (31B, 34C, 35D), (31B. 34C, 35E), (31 
B, 34C, 35F), (31B, 34C, 35G), (31B, 34C, 35H), (31B, 34D, 35A), (31B, 34D, 35B) 
, (31B, 34D, 35C), (31B, 34D, 35D), (31B, 34D. 35E), (31B, 34D, 35F), (31B, 34D, 
35G), (31B, 34D, 35H), (31B, 34E, 35A), (31B, 34E. 35B), (31B, 34E, 35C), (31B, 
34E, 35D), (31B, 34E. 35E). (31B, 34E, 35F), (31B, 34E, 35G), (31B, 34E, 35H). 
(31C, 34A, 35A), (31C, 34A, 35B), (31C, 34A, 35C). (31C, 34A, 35D), (31C, 34A, 3 
5E), (31C, 34A, 35F), (31C, 34A, 35G), (31C, 34A, 35H), (31C, 34B, 35A), (31C, 3 
4B, 35B). (31C. 34B, 35C), (31C, 34B, 35D), (31C, 34B, 35E), (31C. 34B, 35F). (3 
1C, 34B, 35G), (31C, 34B. 35H). (31C. 34C, 35A), (31C, 34C. 35B), (31C, 34C. 35C 
), (31C, 34C, 35D), (31C, 34C, 35E), (31C, 34C, 35F). (31C. 34C, 35G), (31C, 34C 
, 35H), (31C, 34D, 35A), (31C, 34D, 35B), (31C, 34D, 35C), (3iC, 34D, 35D). (31C 



Ut8 5] 
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, 34D, 35E), (31C. 34D, 35F), (31C, 34D, 35G), (31C, 34D F 35H), (31C, 34E, 35A), 
(31C, 34E, 35B), (31C, 34E. 35C), (31C, 34E, 35D), (31C, 34E, 35E), (31C, 34E, 
35F), (31C, 34E, 35G), (31C. 34E, 35H), (31D, 34A, 35A), (31D, 34A, 35B), (31D, 
34A, 35C). (31D, 34A, 35D). (31D, 34A, 35E), (31D, 34A. 35F), (31D, 34A, 35G), ( 
31D, 34A, 35H), (31D, 34B, 35A), (31D, 34B, 35B), (31D, 34B, 35C), (31D, 34B, 35 
D), (31D. 34B, 35E). (31D, 34B, 35F). (31D, 34B, 35G), (31D, 34B. 35H). (31D, 34 

C, 35A), (31D, 34C, 35B), (31D, 34C, 35C), (31D. 34C, 35D), (31D, 34C, 35E), (31 

D, 34C, 35F), (31D, 34C, 35G), (31D, 34C, 35H), (31D, 34D, 35A), (31D, 34D, 35B) 
. (31D, 34D, 35C), (31D, 34D, 35D), (31D, 34D, 35E), (31D, 34D, 35F), (31D, 34D, 

35G), (31D, 34D, 35H), (31D, 34E, 35A), (31D, 34E, 35B), (31D, 34E. 35C), (31D, 
34E, 35D), (31D, 34E, 35E), (31D, 34E, 35F), (31D, 34E, 35G), (31D, 34E, 35H), 
(31E. 34A, 35A). (31E, 34A, 35B). (31E, 34A, 35C), (31E, 34A, 35D), (31E, 34A, 3 
5E), (31E, 34A, 35F), (31E, 34A, 35G), (31E, 34A, 35H), (31E, 34B, 35A). (31E, 3 
4B, 35B), (31E, 34B, 35C), (31E, 34B. 35D), (31E, 34B, 35E), (31E, 34B, 35F). (3 
IE, 34B, 35G), (31E, 34B, 35H), (31E, 34C, 35A), (31E. 34C, 35B), (31E, 34C, 35C 
), (31E, 34C, 35D), (31E, 34C, 35E), (31E, 34C, 35F), (31E, 34C, 35G), (31E, 34C 
, 35H). (31E, 34D, 35A), (31E. 34D, 35B), (31E, 34D, 35C), (31E, 34D, 35D), (31E 
. 34D, 35E), (31E, 34D, 35F), (31E, 34D. 35G), (31E, 34D, 35H), (31E, 34E. 35A), 

(31E, 34E, 35B), (31E, -34E, 35C), (31E, 34E, 35D), (31E, 34E, 35E), (31E, 34E. 
35F), (31E, 34E. 35G), (31E, 34E, 35H), (31F, 34A, 35A), (31F, 34A, 35B), (31F, 
34A, 35C), (31F, 34A, 35D), (31F, 34A, 35E), (31F, 34A, 35F), (31F, 34A, 35G). ( 
31F, 34A, 35H), (31F, 34B, 35A), (31F, 34B, 35B), (31F, 34B, 35C), (31F, 34B, 35 
D), (31F, 34B, 35E), (31F, 34B, 35F), (31F, 34B, 35G), (31F. 34B, 35H), (31F, 34 
C, 35A), (31F. 34C, 35B), (31F, 34C, 35C). (31F, 34C, 35D), (31F, 34C, 35E), (31 
F, 34C, 35F), (31F, 34C, 35G), (31F, 34C. 35H), (31F, 34D, 35A), (31F, 34D. 35B) 
, (31F, 34D, 35C), (31F, 34D, 35D), (31F, 34D, 35E), (31F, 34D, 35F), (31F, 34D, 
35G), (31F, 34D, 35H), (31F, 34E, 35A), (31F, 34E, 35B), (31F, 34E, 35C), (31F, 
34E, 35D). (31F, 34E, 35E), (31F. 34E, 35F), (31F, 34E, 35G), (31F, 34E. 35H) 
(R 31 ,R 34 ,R 35 ) = (31A,34A,35A)(±^ R 31 # ? 3 1 A"C*b •> R 34 **3 4 At?* *) „ 

Ut8 7] 
OH O 

R 34 
Ut8 8] 

R 34 = Me (34A), B (34B), Pr (34C), COMe (34D), SCfeMe (34E) 
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,35 




R 35 = COOMe <35A). COOB (35B). COOiPr <35C), COB (35D), COCJHjCHaCHaOMe (35E), 
CONHMe (35F), CONHB (35G), CONHCH2CH20Me (35H) 

g^O»*tv^a^* ((R 31 , R 35 )i:LT^i-) i: L"C{£> &T<r>m&to*ttfm 

(31A, 35A), (31A, 35B), (31A, 35C), (31A, 35D), (31A, 35E), (31A, 35F), (31A, 35 
G), (31A, 35H). (31B, 35A), (31B, 35B). (31B, 35C), (31B, 35D), (31B, 35E), (31B 
, 35F), (31B. 35G), (31B, 35H), (31C, 35A), (31C, 35B), (31C, 35C), (31C, 35D), 
(31C, 35E), (31C, 35F), (31C, 35G), (31C. 35H), (31D, 35A), (31D, 35B), (31D, 35 
C), (31D, 35D), (31D. 35E). (31D, 35F), (31D, 35G), (31D, 35H), (31E, 35A), (31E 
, 35B), (31E. 35C), (31E, 35D), (31E, 35E), (31E, 35F), (31E, 35G), (31E, 35H), 
(31F, 35A), (31F, 35B), (31F, 35C), (31F. 35D), (31F, 35E), (31F, 35F), (31F, 35 
G). (31F, 35H) 

(R 31 ,R 35 )=(31A, 35A)t±. R 31 ^ 1 At^l), R 35 ^ 5 A-e$>Zit&®Zii 
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Utl 0 7] 

OH gllg O^^^COaMe ^2Xg 0 2 N v ^,C0 2 Mo 

Br 

5 ie 

OBn OBn 
®3X@ 0 2 N^L^C02Me ^4Xg HaN^A^COaMe 



v v 

* 1b Br 



(Me-**-*", Bn=^^y» 

it^A (3-- hnf'Jf A'BJ, 38.2 g, 209 mmol)tf>7-fc h>(400 ml)M?S?£{::#t$7|C 
5if# V <7A(22.9 g) ^M21. 7 ml)?rinx.21^rMljn^il»SL^o R&ifit £r •£ 9 

EE»«IL*:aaEK:>^y-^(200 ml) irftliLlO^-nftl^Sft Lfclfe, **TWHLfco *f 
WUfc«f**iWRLTfl:**5*(36.3 g, 88.4%) »fc„ 
Hit : 129 - 130 *C 

NMR (CDCls) S :4.02 (3H, s), 7.01 (1H, t, J - 8.1 Hz), 8.15 (2H, dt. J = 1.8 Hz, 
8.1 Hz), 12.00 (1H, s). 

tt*««T\ ffrfrflM (22.3 g. 113 mmoDODMF (200 ml)»*KN-:/ a * -> > -f ? 
K (20.1 g)«-7K^Ttmx.3to RiaKT30#WiS#Lfc^ 7lc«:ljnx.T^rfiH LfcMfrtt 
KL/: 0 ^ ? ; -)VX'fc&LtcmZ&\sXik&mic*{2&.Q g, 89.7%)# 

: 146 - 147 *C 

NMR (CDCh ) 5:4.03 (3H, s), 8.24 (1H, d, J = 2.4 Hz). 8.27 (2H, d, J - 2.4 Hz), 
11.90 (1H, s). 

!£3XS 

tt**C*T\ it^mc dO.3 g, 37.3 mmol)ODMF (200 Bl)»*KJft»* U *J A (7.74 
g)fc|Mfc^V4'*' (5.3 ■l)*10iS»T«#bfc. KlfclM&*&1.5WrJBI», 3B*Hfcfc: 
^tf.WfcBMrUSA (2.58 g)t^fc^>v^ (2.2 ml) Sr^KitiJIJU IMESBPLfc. 

-^**> :M^f-A"8:l - 6:1) THIS U ffr&«7*(11.9 g. 87.1%) 012: LT# 

NMR (CDCls) $:3.90(3H, s), 5.16(2H. s), 7.35-7. 41 (3H. m), 7.43-7. 49(2H, a), 8.0 
5(1H, d, J=2.4Hz), 8.17(1H, d, J=2.4Hz). 

mixm 
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MH*T\ ft&m (10.3 g, 28.1 mmolK ftft (9.43 gh &*Di&-ftT A*. 
(50 mDSt^b^J.^ (50 ml)<D&^&90X;T-5B#H&}$Lrt:o RJC&iS^SrM 

.§.£(9.58 g, «W)#fco 

NMR (CDCb) *:3.88(3H, s), 4.96(2H, s), 7.03(1H. d, J=2.6Hz), 7.33(1H, d. J=2.6 
Hz), 7.35-7.43(3H, m), 7.45-7.50(2H, m). 

###|B-2 

[ill 0 8] 




mxm 

it&m (4-kKB*i^fy7^*«, 6.71 g, 36.8 noDOT* b ^(140 ml)SgiS«£ 
(w^l^A V9A (8. 10 g) fcHnR3?ji*-A'<7.0 ml) £*P;i21l$IWlra&g^ Lfco 

g£^*/-;M50 ml)tf^ig.IMfcLT<b^9£(6.44 g. 83.2%) 

NMR (CDCb) *: 3.91 (3H, s), 3.99 (3H, s), 7.02 (1H, d, J = 8.7 Hz), 8.12 (1H. 

dd, J = 8.7 Hz, 2.1 Hz). 8.56 (1H, d, J = 2. 1 Hz), 11.19 (1H, s). 

02IH 

it&m (3.57 g, 17.0 mmol)**.-^ 9 S LtzWtfim(10 mOfciMPfU 
SX:&.Ti&%%i!) t h&&ffim. (0.85 ml)-^m (1.5 ml)<7)U&®ZffiTLtZo ffiTfc 
Tfe, **»KSE3EL35*n«#tfc. S6***L<«#Lfc*(50 g)-7fc(50 g)*Nc 

«j»Lfco »E«ttfc«ittB«J.f-*(io mi)-^^y-;w(30 ■l)*fc*&*fl:L-Cfl: 
-fr*ri0*(3.20 g, 73. 8X) #7t 0 
HAM. : 103.5 - 104.5 *C 

NMR (CDCb) ff: 3.97 (3H, s), 4.07 (3H, s), 8.80 (2H, s), 12.45 (1H, s). 

mum 

ft-frttUO (1.42 g. 5.56 nunoO&M-i'***^ >(15 nl)-x*y-)i,(l0 ml)S^«E 
KiWBU 10% A7^->A-Rf (140 mg) XtT*(5 ml) 4rjDxT, 3jtfg#ffl&T2P$HSt 
# Lfc„ MKtiMIU ^»»LTft^ld©«fcJ&*(1.18 g, 94%)*#fco 
NMR (CDCb) 8: 3.88(3H, s), 3.97(3H, s), 7.53(1H, d, J=2.0Hz), 8.00(1H, d, J=2. 
0Hz), 11.34(1H, s). 

##0OB-3 
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[ftl09] 



Xl, «"« tXJ" 



tt**C8rT\ ftjM&ll (4-7*tng-K^/«V, 250 g, 1.13 mmol), mt^'V 
*HJ.z.*-/l/7:'*-*A(256 g). R^tK^^" b 'J -> A (236 gK T U ^7^3-/1/(115 
mD&tfDMF (250 ml) A (2.5 g) £2>Dx.-C45-50t:-?5l$IWm#L 

aatcRLfcRjea-ft-ttu^d ds.^-'t/ksoo mDSrjiix., -t?^ h%aLfc 

t?*E*8L «E«>ttLT1^&l2Om&j£!|&*(l70 g) #fc„ ^o^>^t±ffiiti-«5.ii:^ 

NMR (CDCh) * : 2.73-2.79 (2H. m), 2.93 (2H, t, J = 7.4 Hz), 6.94-7.00 (2H, m), 
7.12 - 7.17 (2H, m), 9.81 (1H. t. J = 1.2 Hz). 

02Xg 

mm%MT> -fb^%12<Oiffl^^(l70 gh Viffl'T? >JSmiS(123 gK 37X*JI/-r 
U >(103 ml) 0^^4:110 T^lSnBilBPLfco M&KBLfcRjSa£-%K7R(500 ml) 

A-C«*tfco *ffi^Lfc»nte*Efc«LTfl;<frtt2*(136.5 g, 73.7%, 2Ifi«*) 
ftjft : 93 - 97 "C (3 mmHg) 

NMR (CDCh) 5: 3.54 (2H, s), 6.07 (1H, d, J - 0.6 Hz), 6.11 (1H, t, J = 1.4 Hz) 
, 6.94-7.01 (2H, m), 7.11-7.16 (2H, m), 9.59 (1H, s). 

**fllB-l 

lit 1 1 0 ] 




B-i 8-^>v^5j-#'>-5--/n*-3-(4-7;i/^-n«^>^;i')^y y >-7-*;V'-K>^ **f- 

±M^m-3X'mtzit<k®2 (2.45 g, 15 mmol)OTO(20 ml)i£?££, ±iB##0!lB-l 
•vntiit'tmib (3.36 g, 10 mmol)0^(30 ml)^i£tci00'CtC*5V^T90^-H^tt-CfST 

1:50) "C*«U -fb^%B-l (2.83 g, 59», fl^ttlb**) ZmgktLXWtZo 
NMR (CDCh) £:3.88(3H, s), 4.21(2H, s), 5.48(2H, s), 6. 98-7. 07(2H, m), 7.18-7.2 
5(2H. m), 7.31-7.40(3H. m), 7.55-7.60(2H, n). 8.14(1H, s), 8.26(1H, d, J=2.1Hz), 

mSE# 2003-3075174 
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8.87UH, d, J=2.1Hz). 



HffiWB-2.3,4 

Uti l l] 




HHfi{S!l B-2 

mmm b-3 

SUE0d B-4 



3: X = Me, Y = H 
1K X = H, Y = Br 
1d: X = H,Y = COaMe 



B-2: X=Me.Y=H 
B-3: X=H.Y = Br 
B-4: X = H.Y = COs,Me 



mmm-2 



B-2 3-(4--7;U*n^>^^)-8-^ h* s s*rS } ) >-7-*n>#>&. ^)Vx.Xt)V 

±|2##'P!I1, H2Xig-C#7t'fb^3 (180 mg, 1.0 mmol)5.y f ±f2##^B-3T*#^'fb 
&®2 (196 mg. 1.2 mmol)OTO(2 ml)}£?fc£x lOOr-CSO^Mt^Lfco Rfcmz3-~ h 
VOMVT.frKym-f Y 'J ">A (338 mg) £illx., ffirSKTlB#H$;#Lrt:,> 

n-r h^7 7-f-(h;Wi^ : ftfxf ;v=0:l - l:8)T*l«U -ffc^B-2 (143 mg, 44 

NMR (CDCh) S:3.99(3H, s), 4.16(2H, s), 4.24(3H, s). 6.98-7.07(2H, m), 7.15-7.2 
3(2H, m), 7.49UH, d. J=8.4Hz), 7. 82-7. 88 (2H, m), 8.87(1H, d, J=2.1Hz). 



B-3 5-rot-3-(4-7A'*ff'«>yjl')-8-l: Kn*->*y >J >-7-*/l"K^I tf-frx. 

±m^m-3X'ntz'(b&®2 (196 mg, 1.2 mmol)<Ol£®(l0 mDigigi^ ±IB##^IB- 
ntf&fc-f&frlfclc (1.23 g, 5.0 mmoDO^mdO ml)MlC100'CtCi3V^T45^K^ttT?S 

Tit. ioor-eMK8i»w»*pL^ife, s:jt.?gir**iinx., *fmLfcis**itJRLfco # 

tz&&*4 V7'ne^i-r;l'-e^^L7t?^^LT'fb^B-3«r(830 mg, 43X)#7t 0 



B-4 3-(4-7;v^-n^>^;i/)-8-t Kn*-> + ; V >--5, 7-v* yVf^HX 

±IB##«B-3-C#^'fk^2 (246 mg, 1.5 mmolK S.O f ±fB##^B-2-C#^b'&%ld ( 
225 mg. 1.0 mmol)tf>7-fe r- V^(2 ml)^tC^ig^(0.016 ml)?r*DX., 70'C-e2fl#W 

A'fr&tta'ftU ft#»B-4 (32 mg, 956. ft^ld^fc) ^iiLT#fc„ 



^JfifllB-3 



HifeflJB-4 
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OH O 


OHO 
HNy>^A N ^ 


o 




OHO 


Hid JL ». 

o 


H 


o^n'^'Y 

H O 


TO, 


OH O 










F txx5*°' 

° w s 




OHO 


F xx£6\ 


OHO 

O » 







^liS^JC- 2 



ffiSE# 2003-3075174 



&m2 003-270863 



85/ 
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OH O 

R 7 

(V-l) 

R 29 . 

R 7 = 

OMe, NHCIfcCHaOMe, NH2, NHOMe, NHiPr, NHNMe2, NHMe, NMe 2 , NHNHMe, NHEt, Me. CH2CH 

2CH2OMC OCHMeOfcOMe, -0-(4-f h5k Koe^V), -0-^ > i?*-4F, -0-4-tf^'; VfU 

R 29 = 

S^$ttTV»Ti iv>7^ / (0!! : -NHSOaMe, -NHCOMe, -NHS0 2 NMe2 , -NHSO2 iPr, -NHSO 
2 -Ph-4F, -NHS0 2 Et, -NHSO2B11, -NHSO2CH2CF3, -NHS0 2 CH2C02Me, -NHSO2CHCH2 iPr, -NHS 
O2CHCH2PI1, 

-NHS02CH2CH2Ph, -NHCOCfcCIfeOMe, -NHCOPh. -NHCOEt, -NHCO-c-Pr, -NHCO-c-hex, -NHCO 
CH2CO2EU -NHCO-S-'f V ** W *\ -NHC0NMe 2 , -NHCO2EU -NHC0C0 

2 Et, -NHCOOfcOMe. -NHCOCteCteCOaMe, N--t*W $ h\ -NHC0C0NMe2. -NHCOCONH2 „ -N 
HC0 2 Me, -NHCO-2-fcT'J 5 v>\ -NHC0-2-"7 9 >\ -NHCO-3- b "j T V- ;u-l-Me, -NHCOjiPr 
. -NHafcC&CfcOMe) > 

W&Ztir^Xii £\<*TJl>*~)l' (W : -CsCCHaOMe. -C^CPh, -C=C-n-Pr> -CsCOfcMe 
» -C=CCH2NHAcs -CsCCH 2 NHS0 2 Mex -C=C-->* n ^< > ^ (l-OHK -C^CCfoOH) 
g^$tt-CV>T^> iv***/**-**- (0!l : -CONHiPr, -CONHOkCIfcOMe. -CONH-N-^* 'J 
;W -CONHNHAc. -C0-(4-Me-lf^7v t >), -CONH- (2--?- 7 V-^K -CONHCH2C0NMe 2 , -CON 
H(CH2)30C0CF 3 , -C0NEt2. -CO-^A* V JI-, -C0NHS02Me, -C0NMeS02Me, -C0NHS0 2 Ph) 
. -CF 3 > -COMe. -SMe. -S&Me, -OMe. -OCfoOfeMe, 
-OC&ObOMe. -CH2CH=CH2> -CN, 4-tf^U v*;!', -NH2. 
-NHS02Me 

(R 7 , R 29 ) = (OMe, -NHCOMe) , (OMe, -OCCH2OH) . (OMe, -NHS02NMe 2 ) , (OMe 
, -NHCOCfcClfcOMe) , (OMe, -NHCOPh) > (OMe, -NHCOOkOkEt) . (OMe, -NHC0-2-f- 

, (OMe, -NHCO2EO , (OMe, -NHCOCHzOMe) , (OMe, -NHCOOkOfeOfeMe) „ ( 
OMe, NHC0C0NMe 2 ) . (OMe. -NHCOCONH2) . (OMe, -C^COkOMe) . (OMe, -CsCCfoNHA 
c) . (OMe, -CsCCIfcNiefcMe) , (OMe. -CsC-->^ n^>^;i/-(i-0H)) , (NHCH2CH2O 
Me, -CSCCH2OH) , (OMe. -CH2CH=CH2) , (OMe, N-***V . (NHNMe 2 ,H) , (NH 
2, -C=CCH20H) % (NH2, H) , (0CHMeCH20Me,H), 

(_0_(4_-r b Kn My >),H), (-0-4- ki^ 'J v^-N-r-fc-f-^.H), (-0-4-fcf-H'J S»V-N 

mmmc-3 
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R29 



R7 



H 

NHCOMe 

NHCOPh 

NHCO-2-thtenyl 

NHCOCH2OM0 

NHCOCH2CH20Mo 

NHC02B 

NHCOCH2C02B 

NHCOCH2CH2002B 

NHCOCONM02 

NHCOCONH2 



Mo 



CSCH2OH 

CSCHzOMe 

C =CH 2 NHCOM© 

CSCHaNHSOaMo 



T&0 



morphoOne 
CH2CH~CH2 

NMsCH2CH20Me 



NHNMe2 

NHCH2CH20Me 

NH2 

OCH2CH20Me 



*&Wft&®0 4>t7? —eHMFflsfli «: JBIT 7 » -fe >f & K3fc-sf § SP<7to 

(1) DNAIt©iS 

7-7ytA7r^y7tti:J:l) -frjft $ ft*: ttTOl- D N A £ > KTE^ y77-S 
IlOOmMKCl, ImM EDTA, lOmM Tris-*&$ (pH 7.6)) KftSfS^-S C t K Z V) s 2?fCDNA 
(2pmol/ml) hDNA&?fc(5pinol/ml) £1834 Lfco -J.^ 

(^SDNAie^iJ) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

fDNASE^J) 

5*- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3*-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) (i csoit) mm 

Streptavidin (Vector LaboratoriesttSS) ZOAMSkW* ? 7 r-i£ (&j£ I 90mM Na2 
CO3, lOmMNaHCOs ) IC»*U ^Jg£ 40^ g/ml»c t7t 0 Z<7>mWi, &50ft A ? 

v- y ( NUNCttsi) <D^^)VKtax.. 4t:t?-^#e. ©ip$-*-&o ^z^^)uiv> 

8/fy7r- (M : 13.7mM NaCl, 0.27mM KC1. 0.43mM NsuHPfo, 0.14mM KH2PO4) T* 
2HI^m, 1% X*AU^**&'JVR/^77 - 300^ 1 S-inx, 3 0^-K^n 
^>7U:« ££K#*i;v£';>m^-.x7T--e2[§]ifciiK&> SSDNA^ (2pmol/m 
1) 50 fi 1 fcinix.. iSMT, ^ST-30 5H8iRlr U 7 r-t?2 EU #c 
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^lC±|B^fe-Cli©t^'f JtjHCx /<«;77- G£j£ : 150mM MOPS (pH7.2), 75mM M 
11CI2, 50mM 2-mercaptoethanol, 25% glycerol, 500/<g/ml bovine serum albumin -frac 
tionV) 12 ,«K bDNA (5pmol/ml) 1 ft 1^3 «t tfJS9*32 ^ rt» f>Pgi LfcRJ6» 

*4 5/el*2nilfc. *e>J=#">-=>*Ktt«Mb*»ODIB0»*6A« 1 
a> bn-;KPC)t LT©fx;K;ii, DMS06/« 1 £j!rax.So ^7 ( 

30 pmol) 9 ft 1 Srimx.. &<m&Ltio HTf-lfay hp-* (NC) tUOfx«/ 
K»±^ ^ftfft (ifijfi: 20mM MOPS (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1 
% NP-40, 20« glycerol, ImM DTT, 4M urea) 9 ft 1 £;&Dx.7to 

#7*V-h£30 TCeiCT'fv + a^-ht^ 7 r-"C2 

lalSfe^-LJto ^cr^'J 7^77 9— emmLtz$i¥=r**sr->tMt (fc^v'Fab 
75^>h : v^-ttS) 4-ioo lip A, 30 x:x- immgiir mttzfe, 0.05 

% Tween20Sr-g-tf , ;>^''^'J'7T-t?2|lI, >; >»/ty7 r-T 1 Ek IW^^-L^o 
^fctC, T;V*U 7t^7r ?-HIfeA7 7 7- (ifflJS : lOmM^- b P7x^;V*X7 
h (Vector Laboratories^), 5mM MgCh, lOOmM NaCl, lOOmM Tris-^(pH 9.5) 
) 4150 ft UUX.T30 ■Ct^WMMJKlSS-*, 1 N NaOHr§f^50 ft 1 *mx.l3UB*±tbfzWL 
, (OD405nm) SrSiJ^U JWT^fr3¥:£Kfi£v*E#2?S£:fc&£o 

<%) =100[1-[(C abs.- NC abs.) / (PC abs.- NC abs.)]] 
C abs. ;Mft©->x^fM 
NC abs. : NCO^TfeE 
PC abs. : ?C<OW.ftm 

1-fcfr*)lfifr£50 %£H£tr 2&<DmBt^jS\,*X, JLftg/mKni&mXW.g&X %, VMS/ 
mlWSIt?lS$Y %i*tL?tim-ri%. ICso (/zg/ml) = x-[(X-50)(x-y)/(X-Y)]i:& 

H«5 0%fc*Mii-4ft'fr%»ft (ICso) 4mr<o^tr^i-o StOft^ftNo. 

[^1] 





MIA, IC50 (ug/ml) 




i MIA, ICSO (ug/ml) 


1-2 


0.12 


A-2 


0.13 


1-1 


0.11 


A-22 


0.19 


1-4 


0.12 


A-9 


0.09 


1-3 


0.14 


A-10 


0.14 


1-7 


0.24 


A-19 


0.12 


1-5 


0.20 


A-15 


0.29 


1-6 


0.17 


A-18 


0.24 


1-8 


0.13 




1-9 


0.28 


1-10 


0.48 


1-12 


0.50 


1-13 


0.37 


1-14 


0.44 


1-16 


0.16 


1-15 


0.66 


1-19 


0.43 
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(s^jej i ) 

(mg/A^-k)!') 
2 5 0 

fy-fy (mm 200 
^fT'J^vnyfA 10 
£-ft" 4 6 0 m g 

m%m 2 ) 

(mg/tl) 

t£teJ&$5- 2 5 0 

-b^n-* («K«»A) 4 00 

— SMt*** (Ka-A) 1 0 

x-rT'J^m 5 

-g-ft 6 6 5 m g 

Jfc#*«<frU ffi»LT#M6 6 5mgO*8WK-r*. 
(S-S1J0J3) 

ms 

AHtJKfl- 0. 2 5 

x-9 J -fr 2 5. 7 5 

7'D^7>h22 (?nny7WD^^) 74. 00 

■#-ff 10 0. 00 

f&ttJ*#fc COfi#**^'n^<9> b2 2W— tttzlpjL, -3 0 

yn^^v bt*#fH-4 0 r*'7*a.=.? b*#S§KJR 
(**■!« 4 ) 

6 0 m g 

fy-fy 4 5 m g 

KMSAtt-t^n-^ 3 5mg 

#y if-A-tfEMj K> (*+l 0%»») 4mg 

•f Y *) <5A>*)l>#*i'*?-)]'7 , y7y 4. 5mg 

^f7'J^T^i")A 0. 5mg 

rt^S 1 m g 

^tf 1 5 0 m g 

-C»fr**No. 14>'r>aU. S. A4v>cato i« «fc \z LT#7tTO«r 5 0 *C 
«LTNo. 18^r>aU. S . v>US1"o ^ib^C^N o . 6 0^r/aU 
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s<-V \ 89/E 



(mm 5 ) 



T&te;&55\ T>-7>, -fe^n-*, jsZTfXT-TV >W*7**s*J A£ZS-£-U No. 



S&JSfr 5 0 m g 

± Y 'J >>A*;i/sJ?*'»^-;i/-feA'n-^. 5 0mg 

•>D ?y 1.25ml 

jcMMtt 0.10ml 

q . v . 

•fe^ Q . v . 

ffi»^inx.^tt" 5ml 

jStftfl-tNo. 4 5^'r>aU. S. ©.fc*v»fc:jWt, thVf 

(mm 8) 

?S14j£55- 1 0 0 m g 

filnlBKfB** r t'JK 1 0 0 0ml 

±M&jRfr<o&m±mi&. i a-hk i m i «auc-cjtL*icmMtt4-$tt». 



8 Omg 
5 9mg 
5 9mg 
2 m g 
2 0 0 m g 



(mm 6 ) 

mvu&ft 2 2 5 m g *£ttm.mtX.v> «t -5 fcftifrts : 



2 2 5 m g 
2 0 0 0 m g 
2 2 2 5 m g 
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imm%) sift* 
mm] 

mm) tat <( frxftmi^-i-zmmt*®. i^kii, niv4>f-v9—e 
(i) : 



[5S*u b 1 {± — c (R 2 ) =ifcf±-N= ; R 1 ' {±*fif# ; R^i^R^-^-fi, £ 

: _ z i_ Z 2_ Z 3_ R 5 Z^J/Z^i^-^ttiffiSlLT^^ m$tlt^T 

U^+v^; Z 2 (iijMifr£\ fi&$*tTv>T*> Jcv^T^l'^ ; R 5 l±e&S*t 

TK^I-A'-fi, -C (-Y) =C (— R A ) -C (-R 3 ) = C (-R 4 ) ~m (5*1\ 
Yli-OHf ; R A li, -COR 7 (lS<K R 7 f±fc Ko^->f) ^ ; R 3 i3 i a f R 4 <0-:fr 




(i) 
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Document Name: Claims 

1. A compound of general formula (I): 
[Chemical formula 1J 




(0 



[wherein B 1 is -C(R 2 )= or -N=; one of R 1 and R 2 is a group 
of formula: -Z 1 -Z 2 -Z 3 -R 5 (wherein Z l and Z 3 each are 
independently a single bond, optionally substituted 
alkylene or optionally substituted alkenylene; Z 2 is a 
single bond, optionally substituted alkylene, optionally 
substituted alkenylene, -CH(OH)-, -S-, -SO-, -S0 2 -, - 
S0 2 N(R 6 )-, -N(R 6 )SO z -, -O-, -NCR 6 )-, -N(R 6 )CO-, -CON(R 6 )-, - 
C{=0)-0-, -0-C(=0)- or -CO-; R 6 is hydrogen, optionally 
substituted alkyl, optionally substituted alkenyl, 
optionally substituted aryl or optionally substituted 
heteroaryl; R 5 is optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyl, 
optionally substituted cycloalkenyl or optionally 
substituted heterocycle) , and the other is hydrogen or a 
substituent selected from Substituent Group A; 

R 1 ' is hydrogen or a substituent selected from 
Substituent Group A; -A 1 - is -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -, - 
C{-Y)=C(-R A )-C(-R 3 )=N-, -C(-Y)=C{-R A )-C(=X)-N(-R 4 )-, -C(- 
Y)=C(-R A )-N=C(-R 4 )-, -C(-Y)=C(-R A ) -C(-R 3 )-C(-R 4 )-, -C(-Y)=C(- 
R A )-0-C(-R 4 )-, -C(-Y)=C(-R A )-C(-R 3 )-0-, — C (— Y) =C (— R A ) -0— , or 
-C(-Y)=C(-R A )-C(=X)-0- (in which X is oxygen or sulfur; Y 
is -OH, -SH or -NH 2 ; R A is -C(=Z)R 7 (wherein Z is oxygen or 
sulfur; R 7 is a substituent selected from Substituent Group 
A), -NHOH, -N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, 
aralkyl, aryl or heteroaryl), -NHS0 2 R 12 (where, R 12 is alkyl, 
aryl, aralkyl, hydroxy or amino), -PO(OH) 2 , -PO(OH) (R 13 ) 
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(wherein R 13 is alkyl, aryl or aralkyl), or a group of 
formula : 

[Chemical formula 2] 




(wherein Ring C is a nitrogen-containing heteroaromatic 
ring group optionally substituted by one to four of 
substituents selected from Substituent Group A or a by 
substituent represented by formula: -Z 1 -Z 2 -Z 3 -R 5 (wherein Z 1 , 
Z 2 , Z 3 and R 5 are as defined above) ) ; 

R 3 and R 4 are each independently a substituent 
selected from Substituent Group A or hydrogen; 

said Substituent Group A is a group consisting of 
halogen, optionally substituted alkoxycarbonyl, carboxy, . 
opcionally substituted alkyl, optionally subscituted alkoxy, 
alkoxyalkyl, nitro, hydroxy, hydroxyalkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, 
alkylsulfonyl, alkyloxysulfonyl, optionally substituted 
amino, optionally substituted aminosulfonyl, alkylthio, 
alkylthioalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, 
cycloalkyl, cycloalkenyl, oxo, thioxo, alkylenedioxy, 
alkylene, alkenylene, nitroso, azido, amidino, guanidine, 
cyano, isocyano, mercapto, optionally substituted carbamoyl, 
optionally substituted carbamoylalkyl, optionally 
substituted sulfamoyl, sulfoamino, sulfo, formyl, alkyl- 
carbonyl, alkylcarbonyloxy, hydrazino, morpholino, 
phosphono, phosphinico, optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
heterocycle, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, optionally substituted aryloxy, 
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optionally substituted heteroaryloxy, optionally 
substituted heterocycleoxy, optionally substituted arylthio, 
optionally substituted heteroarylthio, optionally 
substituted aralkyloxy, optionally substituted 
heteroaralkyloxy, optionally substituted aralkylthio, 
optionally substituted heteroaralkylthio, optionally 
substituted aryloxyalkyl, optionally substituted 
heteroaryloxyalkyl, optionally substituted arylthioalkyl, 
optionally substituted heteroarylthioalkyl, optionally 
substituted arylsulfonyl, optionally substituted 
heteroarylsulfonyl, optionally substituted aralkylsulfonyl, 
optionally substituted heteroaralkylsulfonyl, optionally 
substituted alkylcarbonyl alkyl, optionally substituted 
arylcarbonyl alkyl, alkylsulf onyloxy, sulfamoyloxy and 
optionally substituted arylcarbonyl); 

provided that (1) when —jj- i s -C (-Y) =c (-R*) -c (-R>) =c (- 
R 4 )-, R A is not a substituted carbamoyl; (2) when -A 1 - is - 
C(-Y,=C(-R*,-C(-R>,=c(-R«,-, rx. is hydrogen; and (3J when _ 
A'- is -CC-Y)=c<-R*)-N=C(-R«>-, ra is not a substituted 
carbamoyl; and that, in the substituted carbamoyl of (1) 
and (3) , its N atom is substituted by both of a group of 
formula: -L-A 3 (wherein L is a single bond or alkylene, 
alkenylene, cycloalkylene, alkylcycloalkylene, 
cycloalkylalkylene or alkyl (cycloalkyl) alkylene, -0(C=0)- 
or - C (=0)0-, which may be optionally substituted and/or 
optionally interrupted by a heteroatom; A J is optionally 
substituted aryl or optionally substituted heterocycle) and 
a group of formula: -r- (wherein R- is a hydrogen, 
optionally substituted alkyl, or optionally substituted 
Phenyl) at the same time, or »-R»" and * -L-A*" may be 
combined together with the adjacent N atom to form an 



4 



optionally substituted heteroring] , a prodrug, a 
pharmaceutical^ acceptable salt or a solvate thereof. 

2. A compound of the general formula (II): 
[Chemical formula 3] 



[wherein B 2 is -C(R 2, ) = or -N=; 

One of R 1 and R 2f is a group of formula: -Z 1 -Z 2 -Z 3 -R 5 
(wherein Z 1 , Z 2 , Z 3 and R 5 are as defined in claim 1) and 
the other is hydrogen; 

-A 2 - is -C(-Y)=C(-R B )-C(-R 24 )=C(-R 25 )-, -C (-Y) =C (-R B ) - 
C(-R 24 )=N-, -C(-Y)=C(-R B )-C(=X)-N(-R 25 )-, -C <-Y) =C (-R B ) -N=C <- 
R 25 ; -, -C (-Y) =C (-R B > -C (-R 24 ) -C (-R 25 ) -, -C (-Y) =C ( — R B ) -O-C (-R 25 ) -, 
-C;-Y)=C(-R B )-C(-R 24 )-0-, -C(-Y)=C(-R B )-CH, or -C (-Y) =C (-R B ) - 
C(=X)-0- (wherein X and Y are as defined in claim 1; 

R B is -C(=0)R 26 (wherein R 26 is hydroxy, alkoxy, alkyl, 
optionally substituted aryl, or optionally substituted 
heterocycleoxy) , -CON(R a ) (R 9 ) (wherein R fl and R 9 are each 
independently hydrogen, alkyl, aralkyl or acyl), -NHOH, - 
N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, aralkyl, aryl 
or heteroaryl), -NHS0 2 R 12 (wherein R 12 is alkyl, aryl, 
aralkyl, hydroxy or amino) , -PO(OH) 2 , -PO(OH) (R 13 ) (wherein 
R 13 is alkyl, aryl or aralkyl), or a group of formula: 
[Chemical formula 4] 



(wherein ring C is as defined 1 above); 

one of R 24 and R 25 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 




N 
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and R 15 are each independently hydrogen, alkyl, cycloalkyl, 
-(CH 2 ) 1 . 3 OR 16 (wherein R 16 is hydrogen, alkyl, acyl or aryl), 
-C(=0)R 17 (wherein R 17 is hydrogen, hydroxy, optionally 
substituted alkoxy, optionally substituted alkyl, haloalkyl, 
or optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) or 
R 14 and R 15 are combined to form optionally substituted 
thioamidino or R 14 and R 1S combined with adjacent nitrogen 
atom form optionally substituted nitrogen containing 
heterocycle optionally having nitrogen, sulfur and/or 
oxygen atom in the cycle), - (CH 2 ) 0 - 3 OR ia (wherein R 18 is 
hydrogen, alkyl, acyl or aryl), - (CH 2 ) ^CONHR 19 (wherein R 19 
is hydrogen, alky: , acyl or aryl), -S0 3 R 20 (wherein R 20 is 
alkyl or hydroxy) , -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2 , -PO(OH) (R 22 ) 
(wherein R 22 is alkyl), haloalkyl, - (CH 2 ) 1-3 COR 23 (where, R 23 
is alkyl or optionally substituted aryl), -(CH 2 ) 0 _ 3 CN, -R 41 - 
COOR 42 (wherein R 41 is alkenyl, and R 42 is hydrogen or alkyl), 
-(CH^j.jR 40 (R 40 is optionally substituted aryl or optionally 
substituted heteroaryl), optionally substituted aryl or 
optionally substituted heteroaryl; and the other is 
hydrogen or heterocycle; 

provided that (1) when -A 1 - is -C (-Y) =C (-R A ) -C (- 
R 3 )=C(-R 4 )-, R A is not substituted carbamoyl; (2) when -A 1 - 
is -C(-Y)=C(-R A )-C(-R 3 )=C(-R 4 )-, R 1 ■ is hydrogen; and (3) 
when -A 1 - is -C(~Y)=C(-R A )- N =C(-R 4 )-, R A is not substituted 
carbamoyl, and that, in the optionally substituted 
carbamoyl of (1) and (2), its N atom is substituted by both 
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a group of formula: -L-A 3 (wherein L is single bond or 
optionally substituted alkylene, alkenylene, cycloalkylene, 
alkylcycloalkylene, cycloalkylalkylene, 

alkyl (cycloalkyl) alkylene, -0(C=0)- or -C(=0)0-, which may 
be optionally interrupted by heteroatom; A 3 is optionally 
substituted aryl or optionally substituted heterocycle) and 
a group of formula: -R n (wherein R n is a hydrogen, 
optionally substituted alkyl, or optionally substituted 
phenyl) at the same time; and, *-R*" and *-L-A 3 " may be 
combined together with the adjacent N atom to form an 
optionally substituted heteroring] , a prodrug, a 
pharmaceutical^ acceptable salt or a solvate thereof. 

3. A compound of claim 1 represented by General 
formula (III) : 
[Chemical formula 5] 
Y 



(wherein Y, R 8 , R 1 , and R 2 » are as defined in claim 2; one 
of R 27 and R 28 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) ^OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, optionally substituted 
alkoxy, optionally substituted alkyl, haloalkyl, or 
optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
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(wherein R 21 is alkyl or optionally substituted amino), or 
alternatively R 14 and R 15 are combined to form optionally 
substituted thioamidino group or R 14 and R 15 are combined 
together with the adjacent nitrogen to form an optionally 



containing nitrogen, sulfur and/or oxygen atom in its ring), 
-(CH 2 )o_ 3 OR 18 (wherein R 18 is hydrogen, alkyl, acyl or aryl), 
-(CH^^CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or 
aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino), - 
PO(OH) 2 , -PO(OH)(R 22 ) (wherein R 22 is alkyl), haloalkyl, - 
(CH 2 )^ 3 COR 23 (wherein R 23 is alkyl or optionally substituted 
aryl;. -(CH 2 ) 0 _ 3 CN, -R 41 -COOR 12 (wherein R 41 " is alkenyl , R 42 is 
hydrogen or alkyl), -(CH 2 ) 10 R 40 (wherein R 40 is optionally 
substituted aryl or optionally substituted heteroaryl), 
optionally substituted aryl or optionally substituted 
heteroaryl ; and 

the other is hydrogen or heterocycle) ] , a prodrug, 
pharmaceutically acceptable or solvate thereof. 

4. A compound of claim 1, represented by general 
formula (IV-1) : 
[Chemical formula 6] 
Y 



(wherein Y, R\ R l , R 2 , and R 3 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 



substituted nitrogen-containing heterocycle optionally 
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5. A compound of claim 1, represented by general 
formula (IV-2) : 
[Chemical formula 7] 
Y 



(wherein X, Y, R A , R 1 , R 2 , and R 4 are as defined in claim 1), 
a prodrug, pharmaceutical^ acceptable salt, or solvate 
thereof. 

6. A compound of claim 1, represented by general 
formula (V) : 
[Chemical formula 8] 
Y 



[wherein Y, R A , R 1 , and R 2 are as defined in claim 1; 

R 29 is carboxy, -N (R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) ,. 3 OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl) , -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above) , or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) or R 14 and R 15 combined 
together form an optionally substituted thioamidino group, 
or R 14 and R 15 combined together with the adjacent nitrogen 
atom form optionally substituted nitrogen containing 




(IV-2) 




(V) 
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heterocycle optionally having nitrogen, sulfur and/or 
oxygen in its ring), - (CH 2 ) 0 _ 3 OR 18 {wherein R 18 is hydrogen, 
alkyl, acyl or aryl), - (CH 2 ) 1 _ 3 CONHR 19 (wherein R 19 is 
hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 is alkyl 
or hydroxy) , -S0 2 R 21 (wherein R 21 is alkyl or optionally 
substituted amino), -PO(OH) 2 , -PO(OH) (R 22 ) (wherein R 22 is 
alkyl), haloalkyl, - (CH 2 ) x _ 3 COR 23 (where, r" is alkyl or 
optionally substituted aryl), -(CH 2 ) 0 _ 3 CN, -R 41 -COOR 42 
(wherein R 41 is alkenyl, and R 42 is hydrogen or alkyl), - 
(CHjJ^R 40 (wherein R 40 is optionally substituted aryl or 
optionally substituted heteroaryl) , optionally substituted 
aryl or optionally substituted heteroaryl), a prodrug, a 
pharmaceutical^ acceptable salt, or a solvate thereof. 

7. A compound of claim 1, represented by general 
formula (VI ) : 
[Chemical formula 9] 
Y 




(wherein Y, R A , R 1 , and R 2 are as defined in claim 1; R 27 and 
R 28 are as defined in claim 3), a prodrug, pharmaceutical^ 
acceptable salt, or solvate thereof. 

8. A compound of claim 1, represented by general 
formula (VII) : 
[Chemical formula 10 J 
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Y 




R 2 R 4 



(VII) 



(wherein Y, R A , R 1 , R 2 and R 4 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 

9. A compound of claim 1, represented by general 
formula (VIII) : 
[Chemical formula 11] 
Y 



(wherein Y, R A , R l , R 2 and R 3 are as defined in claim in 1), 
a prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 

10. A compound of claim 1, represented by general 
formula (IX) : 
[Chemical formula 12] 



(wherein Y, R A , R l and R 2 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 





(IX) 
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11. A compound of claim 1, represented by general 
formula (X) : 
[Chemical formula 13] 




(wherein X, Y, R A , R 1 and R 2 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 

12. A compound of claim 1, wherein R 3 or R 4 is a 
carboxy or -N(R 14 ) (R 15 ) /wherein R 14 and R 15 are each 
independently hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino) , or R 14 and R 15 
are combined together with the adjacent nitrogen atom to 
form nitrogen-containing heterocycle optionally containing 
sulfur in its ring) , a prodrug, pharmaceutically acceptable 
salt, or solvate thereof. 

13. A compound of claim 1, wherein R 3 or R 4 is - 
N(R 14 ) (R 15 ) (wherein R 14 and R 1S are each independently 
hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) , or R 14 and R 15 are combined 
together with the adjacent nitrogen atom to form a 
nitrogen-containing heterocycle optionally containing 
sulfur in its ring), a prodrug, pharmaceutically acceptable 
salt, or solvate thereof. 
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14. A compound of claim 1, represented by formula: 
[Chemical formula 14] 
Y 

R A 

(V) 

(wherein R 1 is a group of formula: -Z 1 -Z 2 -Z 3 -R 5 (where, Z 1 , 
Z 2 , Z 3 and R 5 are as defined in claim 1) ; R 2 is hydrogen; R 29 
is hydrogen, halogen, optionally substituted amino, 
optionally substituted alkoxy, alkylsulfonyloxy, 
sulfamoyloxy, alkylthio, alkylsulfonyl, optionally 
substituted sulfamoyl, optionally substituted alkenyl; 
optionally substituted alkynyl, optionally substituted aryl, 
carboxy, alkoxycarbonyl, optionally substituted carbamoyl , 
acyl or optionally substituted alkyl; R A is a group of 
formula: -C(=0)-R 7 (wherein R 7 is hydroxy, optionally 
substituted alkoxy, optionally substituted amino, 
optionally substituted alkyl or optionally substituted 
heterocycleoxy; and Y is hydroxy), a prodrug, 
pharmaceutical^ acceptable salt, or solvate thereof. 

15. A compound of claim 14, wherein R 1 is benzyl 
optionally substituted by halogen; R 2 is hydrogen; R 29 is 
hydrogen, halogen, optionally substituted amino, optionally 
substituted alkenyl, optionally substituted alkynyl, 
optionally substituted aryl, carboxy, alkoxycarbonyl, 
optionally substituted carbamoyl; R A is a group of formula: 
-C(=0)-R 7 (wherein R 7 is hydroxy, optionally substituted 
alkoxy, HR B R 9 (wherein R e and R 9 are each independently 
hydrogen, optionally substituted alkyl, optionally 
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substituted alkoxy or optionally substituted amino) ) or 
optionally substituted heterocycleoxy; and Y is hydroxy; a 
prodrug, pharmaceutical^ acceptable salt, or solvate 
thereof. 

16. A compound of claim 14, wherein R l is benzyl 
optionally substituted by halogen; R 2 is hydrogen; R 29 is 
hydrogen, halogen, optionally substituted amino, optionally 
substituted alkenyl, optionally substituted alkynyl, 
carboxy, alkoxycarbonyl, or optionally substituted 
carbamoyl;. R A is a group of formula: -C (=0) -R 1 (wherein R 7 
is hydroxy, optionally substituted alkoxy, NR a R 9 (R 8 is. 
hydrogen, ~nd R 9 is hydrogen, alkyl optionally substituted 
by alkoxy or amino optionally substituted alkyl) ) or 
optionally substituted heterocycleoxy; and Y is hydroxy; a 
prodrug, ptarmaceutically acceptable salt, or solvate 
thereof. 

17. . A compound of claim 14, wherein R l is a benzyl 
optionally substituted by halogen; R 2 is hydrogen; R A is a 
group, of formula: -C(=0)-R 7 (wherein R 7 is hydroxy, methoxy, 
-OCH 2 (CH 2 OCH 3 )CH 3 , -NTH 2 , -NHCH 2 CH 2 OCH 3 , -NH0CH 3 , -NHN(CH 3 ) 2 , - 
(CH 2 ) 3 OCH 3 , -0(CH 2 ) 3 OCH 3 , -OCH (CH 3 ) CH 2 OCH 3 , optionally 
substituted piperidyloxy, or optionally substituted 
tetrahydropyranyloxy; Y is hydroxy; R 29 is any one of the 
following groups: 

[Chemical formula 92] 
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H O <^N^ T 



H O o 0 V 

H 

i i r^o 



H H 



H | 

HN. 



H O 



O N 

H H 



I o 

HN^-^ N - -C00H 



h 6 



° H ° O^N-V 0 



H 6 



H 



6 H 

or an optionally substituted amino (e.g., -NHS0 2 Me, -NHCOMe, 
-NHS0 2 NMe 2 , -NHS0 2 iPr, -NHS0 2 -Ph-4F, -NHS0 2 Et, -NHS0 2 Bn, - 
NHS0 2 CH 2 CF 3 , -NHS0 2 CH 2 C0 2 Me, -NHS0 2 CHCH 2 iPr, - NHS 0 2 CHCH 2 Ph , - 
NHS0 2 CH 2 CH 2 Ph, -NHCOCH 2 CH 2 OMe , -NHCOPh, -NHCOEt, -NHCO-c-Pr, 
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-NHCO-c-hex, -NHCOCH 2 C0 2 Et, -NHCO-2-thienyl, -NHCO-5- 
isoxazolyl, -NHCONMe 2 , -NHC0 2 Et, -NHCOC0 2 Et, -NHCOCHXH.CO^e, 
N-succinimide, -NHCOCONMe 2 , -NHCOCONH 2 , -NHC0 2 Me, -NHCO-2- 
pyrimidine, -NHCO-2-furan, -NHCO-3-triazol-l-Me, -NHC0 2 iPr, 
-NHC0 2 CH 2 CH 2 OMe) , an optionally substituted alkynyl (e.g., - 
C = CCH 2 OMe, -C = CPh, -C^c-n-Pr, -C=CCCyyle, -C=CCH 2 NHAc, -C 
^ccH 2 NHS0 2 Me, -C^Ocyclopentyl- (1-OH) , 

-C^CCH 2 OH), an optionally substituted carbamoyl (e.g., - 
CONH-iPr, -CONHCH 2 CH 2 OMe, -CONH-N-morpholyl, -CONHNHAc, - 
CO- (4-Me-piperazine) , -CONH- (2-thiazol) , -CONHCH 2 CONMe 2 , - 
CONH(CH 2 ) 3 OCOCF 3 , -CONEt 2 , -CO-morpholyl , -CONHS0 2 Me, - 
CONMeS0 2 Me, -CONHS0 2 Ph) , -CF 3 , -COMe, -SMe, -SOaMe, -OMe, - 
OCH 2 C0 2 Me, -OCH 2 CH 2 OMe, -CH 2 CH=CH 2 , -CN, 4^piperidinyl, -NH 2 , 
hydrogen, or -NHSO^e) ; a prodrug, pharmaceutically 
acceptable salt, or solvate thereof. 

18. A compound of claim 14, wherein R 1 is a benzyl 
optionally substituted by halogen; R 2 is hydrogen; R A is a 
group of formula: -C(=0)-R 7 (wherein R 7 is methoxy, - 
NHCH 2 CH 2 OCH 3 , -NH 2 , -NHN(CH 3 ) 2 , -0 (CH 2 ) 3 OCH 3 , -OCH (CH 3 ) CH 2 OCH 3 , 
optionally substituted piperidyloxy (substituent : acetyl or 
methanesulfonyloxy) , or optionally substituted 
tetrahydropyranyloxy; Y is hydroxy; R 29 is optionally 
substituted amino (e.g., -NHCOMe, -NHS0 2 NMe 2 , -NHCOCH 2 CH 2 OMe, 
-NHCOPh, -NHCOCH 2 C0 2 Et, -NHC0-2-thienyl, -NHC0 2 Et, - 
NHCOCH 2 CH 2 C0 2 Me, -NHCOCONMe 2 , or -NHCOCONH 2 ) , optionally 
substituted alkynyl (e.g., -C = CCH 2 OMe, -C = CCH 2 NHAc, - 
C = CCH 2 NHS0 2 Me, -C=C-C-pen- (1-OH) , -C = CCH 2 OH) , 
-CH 2 CH=CH 2 , 4-piperidyl, or hydrogen); a prodrug, 
pharmaceutically acceptable salt, or solvate thereof. 
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19. A compound of claim 1, represented by formula: 
[Chemical formula 93] 
OH 




(III-l) 



(wherein R B is -C(=0)R 26 (wherein R 26 is hydroxy, alkoxy, 
alkyl, alkoxyalkyl, cycloalkyl, optionally substituted aryl, 
optionally substituted heteroaryl, or optionally 
substituted heterocycleoxy) or -CON(R 8 ) (R 9 ) (wherein R 8 and 
R? are each independently hydrogen, alkyl, or alkoxy) ; R 1 
is a group ot formula: -Z 2 -R 5 (wherein Z 2 is optionally 
substituted alkylene; and R 5 is optionally substituted 
aryl); R 28 is carboxy, -N (R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) i- 3 r ::<" 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 :.s hydrogen, hydroxy, optionally substituted 
alkoxy, optionally substituted alkyl, haloalkyl, or 
optionally substituted aryl, . optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=SJR 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) , or 
R M and R 15 combined form an optionally substituted 
thioamidino group, or R 14 and R 15 combined together with the 
adjacent nitrogen form optionally substituted nitrogen 
containing heterocycle optionally having nitrogen, sulfur 
and/or oxygen in its ring), - (CH 2 ) 0 . 3 0R 1B (wherein R 18 is 
hydrogen, alkyl, acyl or aryl), - (CH 2 ) ^CONHR 19 (wherein R 19 
is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 is 
alkyl or hydroxy), -S0 2 R 21 (wherein R 21 is alkyl or 
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optionally substituted amino), -PO(OH) 2 , -PO(OH)(R 22 ) 
(wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 (wherein R 23 
is alkyl or optionally substituted aryl), -(CH 2 ) 0 _ y CN, -R 41 - 
COOR 42 (wherein R 41 is alkenyl, and R 42 is hydrogen or alkyl), 
-(CH 2 ) 10 R 40 (R 40 is optionally substituted aryl or optionally 
substituted heteroaryl), optionally substituted alkenyl, 
optionally substituted alkynyl, optionally substituted aryl 
or optionally substituted heteroaryl), a pharmaceutical^ 
acceptable salt, or solvate thereof. 

20, A compound of claim 19, wherein R B is -C(=0)R 26 
(wherein R 26 is hydroxy, alkoxy, alkyl, alkoxyalkyl, 
cycloalkyl or optionally substituted heterocycleoxy) ; R 1 is 
a group of formula: -Z 2 -R 5 (wherein Z 2 is methylene; and R 5 
is phenyl optionally substituted by halogen) ; R 28 is 
carboxy, -N(R 14 ) (R 15 ) (whereir. R 14 and R 15 are each 
independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) ^jOR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, optionally substituted 
alkoxy, optionally substituted alkyl, haloalkyl, or 
optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) or 
R 14 ' and R 15 combined together form optionally substituted 
thioamidino group, or R H and R 15 are combined together with 
the adjacent nitrogen atom to form an optionally 
substituted nitrogen-containing heterocycle optionally 
having nitrogen, sulfur and/or oxygen in its ring), -(CH 2 ) 0 _ 
3 OR 18 (wherein R 18 is hydrogen, alkyl, acyl or aryl), -(CH 2 ) X . 



18 



3 CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or aryl) , - 
S0 3 R 20 (wherein R 20 is alkyl or hydroxy) , -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino), -PO(OH) 2 , - 
PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 25 
(wherein R 23 is alkyl or optionally substituted aryl), - 
(CH,) 0 _ 3 CN, -R 41 -COOR 42 (wherein R 41 is alkenyl, and R 42 is 
hydrogen or alkyl), -(CH 2 ) 1 . 3 R 40 (wherein R 40 is optionally 
substituted aryl or optionally substituted heteroaryl), 
optionally substituted alkenyl, optionally substituted 
alkynyl, optionally substituted aryl or optionally 
Substituted heteroaryl; a pharmaceutically acceptable salt, 
or solvate thereof. 

21. A compound of claim 1, represented by formula: 
[Chemical formula 94] 
OH 




(III-l) 



(wherein R 8 is a group of formula: -C(=0)R 26 (wherein R 2€ is 
hydroxy, alkoxy or optionally substituted heterocycleoxy) ; 
R 1 is a group of formula: -CH 2 -R 5 (wherein R 5 is phenyl 
optionally substituted by halogen) ; and 

R 28 is carboxy, optionally substituted alkyl, optionally 
substituted amino, or optionally substituted carbamoyl) ; or 
a pharmaceutically acceptable salt, or solvate thereof. 

22. A compound of claim 19, wherein R B is -C(=0)R 26 
(wherein R 26 is hydroxy, alkoxy or optionally substituted 
heterocycleoxy) ; 

R l is a group of formula: -CH 2 -R 5 (wherein R 5 is phenyl 
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optionally substituted by halogen) ; and 
R 28 is a group selected from the following 
[Chemical formula 95] 



J H 

H O O 



I 



H 



O N 



O N 
H 



"V* f^O i O 

H H 



H HQ 



o 

H 6 o 



o o 



O H 0 



n o mi 



I o 

HN >„^ A N" -C00H 
O H 
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; or a pharmaceutically acceptable salt, or solvate thereof. 

23. A compound of claim 22, wherein R B is -C(=0)R 26 
(wherein R 26 is alkoxy) . 

24. A pharmaceutical composition comprising a 
compound of any one of claims 1 to 23, a prodrug, 
pharmaceutically acceptable salt, or solvate thereof, as an 
active ingredient. 

25. A pharmaceutical composition of claim 24, which 
is an enzyme-inhibiting agent. 

26. A pharmaceutical composition of claim 24, which 
is a nucleic acid-related enzyme-inhibiting agent. 

27. A pharmaceutical composition of claim 24, which 
is an HIV integrase-inhibiting agent. 

28. A pharmaceutical composition of claim 24, which 
is an anti-HIV agent. 

29. A pharmaceutical composition of claim 24, which 
is an AIDS or AIDS-related complication-preventing or 
-treating agent. 

30. A mixed composition for anti-HIV comprising a 
pharmaceutical composition of claim 27, a reverse 
transcriptase inhibitor and/or a protease inhibitor. 



31. A pharmaceutical composition of claim 27, which 
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has an action for elevating an anti-HIV activity of a 
reverse transcriptase inhibitor and/or a protease inhibitor. 

32. A method for preventing or treating AIDS or AIDS 
related complications, which comprises administering the 
pharmaceutical composition of claim 24. 

33. Use of a compound of any one of claims 1 to 23 
for preparing a pharmaceutical composition for preventing 
or treating AIDS or AIDS-related complications. 

34. A process for preparing Compound (III-l-B), which 
comprises reacting Compound (G-I) and Compound (G-II) in 
the presence of an acid catalyst, as shown by the following 
scheme: 

[Chemical formula 96] 




(G-II) (HM-B) 

(wherein Q is halogen; 
n is an integer 0 to 3; 

X 1 is hydrogen, or protective group of phenolic hydroxy; 
R 26 is hydroxy, alkoxy, alkyl, alkoxyalkyl, cycloalkyl, 
optionally substituted aryl, optionally substituted 
heteroaryl, or optionally substituted heterocycleoxy or - 
N(R B ) (R 9 ) (wherein R 8 and R 9 are each independently hydrogen, 
alkyl or alkoxy) ; and 

Y 1 is hydrogen, halogen, carboxy, alkoxycarbonyl, 
optionally substituted carbamoyl, -N(R 14 ) (R 15 ) (wherein R 14 
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and R 15 are each independently hydrogen, alkyl, cycloalkyl, 
- (CH 2 ) 1-3OR 16 (wherein R 16 is hydrogen, alkyl, acyl or aryl) , 
-C(=0)R 17 (wherein R 17 is hydrogen, hydroxy, optionally 
substituted alkoxy, optionally substituted alkyl, haloalkyl 
or optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino), or 
R 14 and R 15 are combined to form an optionally substituted 
thioamidino group, or R 14 and R 15 together with the adjacent 
nitrogen form an optionally substituted nitrogen-containing 
heterocycle optionally having nitrogen, sulfur and/or 
oxygen in its ring), - (CH 2 ) o- 3 OR 18 (wherein R 18 is hydrogen, , 
alkyl, acyl or aryl), - (CH 2 ) j. 3 CONHR 19 (wherein R 19 is 
hydrogen, alky., acyl or aryl), -S0 3 R 20 (wherein R 20 is alky- 
or hydroxy) , -S0 2 R 21 (wherein R 21 is alkyl or optionally 
substituted amino), -PO(OH) 2 , -PO(OH)(R 22 ) (wherein R" is 
alkyl), haloalkyl, - (CH 2 ) ^COR 23 (wherein R 23 is alkyl or 
optionally substituted aryl), -(CH 2 ) 0 _ 3 CN, -R"-COOR 42 
(wherein R 41 is alkenyl, and R 42 is hydrogen, or alkyl), - 
(CHjJ^R 40 (wherein R 40 is optionally substituted aryl or 
optionally substituted heteroaryl), optionally substituted 
aryl or optionally substituted heteroaryl) . 

35. The process of claim 34, wherein (Q)n is F; R 26 
is alkoxy; Y 1 is hydrogen, halogen, carboxy, or 
alkoxycarbonyl; and X 1 is an ether type protecting group or 
an ester type protecting group . 



36. The process of claim 34, wherein (Q)n is p-F; R : 
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is methoxy; Y l is hydrogen, halogen, carboxy or 
methoxycarbonyl; and X 1 is hydrogen, alkyl or aralkyl. 

37. The process of claim 34, wherein the reaction is 
carried out in the presence of an acid catalyst and an 
oxidizing reagent. 
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Document Name: Specification 

Title of the Invention: Heterocyclic Compounds Having 

Inhibitory Activities against 
HIV Integrase 

Technical Field: 
[0001] 

The present invention relates to a novel compound 
having an antiviral activity, more particularly a 
heterocyclic compound having an inhibitory activity against 
HIV integrase, and a pharmaceutical composition comprising 
the same, especially an anti-HIV drug. Further, the 
present invention relates to a process for preparing the 
p.resent compound and an intermediate thereof. 
Background of Art: 
[0002] 

Among viruses, human immunodeficiency v'rus (HIV), a 
k-xnd of retrovirus, is known to cause acquired 
i;amunodef iciency syndrome (AIDS) . The therapeutic agent 
for AIDS is mainly selected from a group of reverse 
transcriptase inhibitors (e.g., AZT, 3TC) and protease 
inhibitors (e.g., Indinavir), but they are proved to cause 
side effects such as nephropathy and the emergence of 
resistant viruses. Thus, the development of anti-HIV 
agents having other mechanisms of action has been desired. 

A combination therapy is reported to be efficient in 
the treatment for AIDS because of the frequent emergence of 
the resistant mutants (see non-patented literature 1) . 
Reverse transcriptase inhibitors and protease inhibitors 
are clinically used as anti-HIV agents, but agents having 
the same mechanism of action often exhibit cross-resistance 
or only an additive effect. Therefore, anti-HIV agents 
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having a different mechanism of action have been desired. 

Some integrase inhibitors have recently been reported/ 
for example, 1,3-dioxo butenoic acids, 1, 3-propandionse, 
etc. (patented literature 1 to 6) . 

Also, the integrase inhibitors having a similar 
structure to the present compound have been known (patented 
literature 7 to 12) . 

In addition, virus inhibitors having a similar 
structure to the present compound have been known (patented 
literature 13 to 15) . 

Benzimidazole derivatives that are anti-platelet 
agents having a similar structure to the present compound 
are disclosed (?. on-patented literature 2) . 

Further, as a compound having HIV integrase inhibitory 
activity, a compound of the following formula is disclosed: 
[Chemical f ormu , a 15] 



(wherein R c is hydroxy or alkoxy, Z 2 ' is alkylene or 
alkenylene, R 1 ' is an optionally substituted aryl or an 
optionally substituted heteroaryl) (patented literature 16 
and non-patented literature 3) . 

Furthermore, 5-benzyl-7-acetyl-8-hydroxyquinoline and 
5-phenyl-7-acetyl-8-hydroxyquinoline are disclosed 
(patented literature 17) . 

In addition, a method for synthesizing the quinoline 
nucleus of the present invention is disclosed in patented 
literature 18. However, this process needs many steps, and 
the development of a more efficient process has been 
desired. As a known method for synthesis of quinoline 
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nucleus, Skraup reaction has been known (non-patented 
literature 4) . 

Non-patented literature 1: Balzarini, J. et al, Proc. Natl. 
Acad. Sci. USA 1996, 93, pl3152-13157 

Non-patented literature 2: Chem. Pharm. Bull. 42(3) 560-569 
(1994) 

Non-patented literature 3: J. Med. Chem. 2000, 43, 1533- 
1540 

Non-patented literature 4: Organic Reactions, vol.7 p. 59 
(1953) 

Patented literature 1: WO99/50245 
Patented literature 2: WO99/62-.20 
Patented literature 3: W099/ 62697 
Patented literature 4: W099/ 62513 
Patented literature 5: WO00/39C3 6 
Patented literature 6: WO01/00-78 
Patented literature 7: WO2002/J0426 
Patented literature 8: WO2002/30930 
Patented literature 9: WO2002/30931 
Patented literature 10: WO2002/36734 
Patented literature 11: WO2002/55079 
Patented literature 12: WO02/070486 
Patented literature 13: WO02/04444 
Patented literature 14: JP-A-2001-526265 
Patented literature 15: JP-A-002-505660 
Patented literature 16: W098/45269 
Patented literature 17: USP No. 3113135 
Patented literature 18: WO02/070486 

Disclosure of" the Invention: 
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Problems to be Solved by the Invention: 
[0003] 

Under the above circumstance, the development of a 
novel integrase inhibitor and a method for preparing the 
same have been desired. 
Means for Solving the Problems: 
[0004] 

The present inventors investigated and found compounds 
of the following formula (hereinafter called * compound of 
the present invention")/ i.e./ a novel nitrogen-containing 
heteroaromatic compound of formula (I) , a prodrug, a 
pharmaceutical acceptable salt or a solvate thereof/ having 
an integrase inhibiting activity: 
[Chemical formula 16] 




Further, the inventors also found that compounds of 
the present invention and medicines containing the 
compounds are useful as antivirals, antiretrovirals, anti- 
HIV, anti-HIV- 1 (Human T Cell leukemia virus type 1) agent/ 
anti-FIV (Feline immunodeficiency virus) agent/ anti-SIV 
(Simian immunodeficiency virus) agent, especially as anti- 
HIV agents and integrase inhibitors. 

The present invention provides compounds of this 
invention, prodrugs thereof, pharmaceutical^ acceptable 
salts or solvates thereof, and pharmaceutical compositions, 
antiviral agents, anti-HIV agents, integrase inhibitors, or 
anti-HIV mixed compositions, which contain the compounds as 
active ingredients. These are useful not only as anti-HIV 
agent, but also as anti-AIDS agent, i.e., for treating AIDS 
and related clinical symptoms, e.g., AIDS-related 
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complications (ARC) , progressive generalization lymphadenia 
(PGL), Kaposi's sarcoma, Pneumocystis carinii pneumonia, 
cataplectic purpura thrombocytopenia, AIDS related 
neurological syndromes, e.g., AIDS dementia complications, 
AIDS encephalopathy, disseminated sclerosis ortropical 
paraplegia, as well as anti HIV antibody-positive and HIV- 
positive syndrome including those in silent patients* 

Thus the present invention relates to: 
(1) A compound of general formula (I) : 
[Chemical formula 17] 

[wherein B 1 is -C(R 2 ) = or -N=; One of R l and R 2 is a group 
of formula: -Z 1 -Z 2 -? i 3 -R 5 (wherein Z 1 and Z 3 each are 
independently a single bond, optionally substituted 
alkylene or optionally substituted alkenylene; Z 2 is a 
single bond, optionally substituted alkylene, optionally 
substituted alkenylene, -CH(OH)-, -S-, -SO-, -S0 2 -, - 
S0 2 N(R 6 )-, -N(R 6 )S0 2 -, -0-, -N(R 6 )-, -N(R 6 )CO~, -C0N(R 6 )-, - 
C (=0) -0-, -0-C (=0) - or -CO-; R 6 is hydrogen, optionally 
substituted alkyl, optionally substituted alkenyl, 
optionally substituted aryl or optionally substituted 
heteroaryl; R 5 is optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyl,' 
optionally substituted cycloalkenyl or optionally 
substituted heterocycle) , and the other is hydrogen or a 
substituent selected from Substituent Group A; 

R 1 1 is hydrogen or a substituent selected from 
Substituent Group A; 

-A 1 - is -C(-Y)=C(-R A )-C(-R 3 )=C(-R 4 )-, -C (-Y) =C (-R A ) - 
C(-R 3 )=N-, -C(-Y)=C(-R A )-C(=X)-N(-R 4 )-, -C (-Y) =C (-R A ) -N=C (- 
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R 4 )-, -C(-Y)=C(-R A )-C(-R 3 )-C(-R 4 )-, -C (-Y) =C (-R A ) -0-C (-R 4 ) 
-C(-Y)=C(-R A )-C(-R 3 )-0-, ^C(-Y)=C(-R A )-0-, or -C (-Y) =C ( -R A ) - 
C(=X)-0- (in which X is oxygen or sulfur; Y is -OH, -SH or 
-NH,; R A is -C(=Z)R 7 (wherein Z is oxygen or sulfur; R 7 is a 
substituent selected from Substituent Group A) / -NHOH, - 
N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, aralkyl, aryl 
or heteroaryl), -NHS0 2 R 12 (where, R 12 is alkyl, aryl, aralkyl, 
hydroxy or amino), -PO(OH) 2 , -PO(OH) (R 13 ) (wherein R 13 is 
alkyl, aryl or aralkyl) r or a group of formula: 
[Chemical formula 18] 



(wherein Ring C is a nitrogen-containing heteroaromatic 
ring group optionally substituted by one to four of 
substituents selected from Substituent Group A or one to 
four substituents represented by formula: -Z x -Z 2 -Z 3 -R 5 
(wherein Z 1 , Z 2 , Z 3 and R 5 are as defined above) ) ; 

R 3 and R 4 are each independently a substituent 
selected from Substituent Group A or hydrogen; 

Substituent Group A is a group consisting of halogen, 
optionally substituted alkoxycarbonyl, carboxy, optionally 
substituted alkyl, optionally substituted alkoxy, 
alkoxyalkyl, nitro, hydroxy, hydroxyalkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, 
alkylsulfonyl, alkyloxysulf onyl, optionally substituted 
amino, optionally substituted aminosulf onyl, alkylthio, 
alkyl thioalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, 
cycloalkyl, cycloalkenyl, oxo, thioxo, alkylenedioxy, 
alkylene, alkenylene, nitroso, azido, amidino, guanidine, 
cyano, isocyano, mercapto, optionally substituted carbamoyl, 
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optionally substituted carbamoylalkyl, optionally 
substituted sulfamoyl, sulfoamino, sulfo, formyl, alkyl- 
carbonyl, alkylcarbonyloxy, hydrazino, morpholino, 
phosphono, phosphinico, optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
heterocycle, optionally substituted aralkyl, optionally 
substituted heteroaralkyl/ optionally substituted aryloxy, 
optionally substituted heteroaryloxy, optionally 
substituted heterocycleoxy, optionally substituted arylthio, 
optionally substituted heteroarylthiO/ optionally 
substituted aralkyloxy, optionally substituted 
heteroaralkyloxy, optionally substituted aralkylthio, 
optionally substituted heteroaralkyl thio, optionally 
substituted aryloxyalkyl, optionally substituted 
heieroaryloxyalkyl, optionally substituted arylthioalkyl, 
optionally substituted heteroarylthioalkyl, optionally 
substituted arylsulfonyl, optionally substituted 
heteroarylsulfonyl, optionally substituted aralkylsulfonyl, 
optionally substituted heteroaralkylsulf onyl, optionally 
substituted alkylcarbonyl alkyl, optionally substituted 
arylcarbonyl alkyl , alkylsulfonyloxy, sulf amoyloxy and 
optionally substituted arylcarbonyl) ; 

provided that (1) when -A 1 - is -C (-Y) =C (-R A ) -C (-R 3 ) =C (- 
RM-/ R a is not a substituted carbamoyl; (2) when -A 1 - is - 
C(-Y)=C(-R A )-C(-R 3 )=C<-R 4 ) -, R 1 ' is hydrogen; and (3) when - 
A 1 - is -C(-Y)=C(-R A )-N=C(-R 4 )-, R A is not a substituted 
carbamoyl; and that, in the substituted carbamoyl of (1) 
and (3), its N atom is substituted by both a group of 
formula: -L-A 3 (wherein L is a single bond or alkylene, 
alkenylene, cycloalkylene, alkylcycloalkylene, 
cycloalkylalkylene or alkyl (cycloalkyl) alkylene, -0(C=0)- 
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or -€(=0)0-, which may be optionally substituted and/or 
optionally interrupted by a heteroatom; A 3 is optionally 
substituted aryl or optionally substituted heterocycle) and 
a group of formula: -R° (wherein R° is a hydrogen, 
optionally substituted alkyl, or optionally substituted 
phenyl) at the same time, or *-r"" and * -L-A 3 " may be 
combined together with the adjacent N atom to form an 
optionally substituted heteroring] , a prodrug, a 
pharmaceutical^ acceptable salt or a solvate thereof; 

(2) A compound of* the general formula (II) : 
[Chemical formula i9]. 

Xx> 2 

[wherein B 2 is -C (R 2? ) = or -N=; 

One of R 1 and R 2 ' is a group of formula: -Z^Z'-Z'-R* 
(wherein Z l , Z 2 , Z 3 and R s are as defined in the above (1)) 
and the other is hydrogen; 

-A 2 - is -C (-Y) =C (-R 8 ) -C (-R 24 ) =C (-R 25 ) -C (-Y) =C (~R B ) - 
C(-R 24 )=N-, -C(-Y)=C(-R B )-C(=X)-N(-R 25 )-, -C (-Y) =C (-R B ) -N=C (- 
R 25 ) -C (-Y) =C (-R B ) -C (-R 24 ) -C (-R 25 ) -C (-Y) =C (-R B ) -0~C{-R 25 ) 
-C(-Y)=C(-R B )-C(-R 24 )-0-, -C(-Y)=C(-R B ) -0-, or -C (-Y) =C (-R B ) - 
C(=X)-0- (wherein X and Y are as defined in the above (1); 

R B is -C(=0)R 26 (wherein R 26 is hydroxy, alkoxy, alkyl, 
optionally substituted aryl, or optionally substituted 
heterocycleoxy) , -C0N(R 8 ) (R 9 ) (wherein R 8 and R 9 are each 
independently hydrogen, alkyl, aralkyl or acyl), -NHOH, - 
N=NR l ° (wherein R 10 is hydrogen, alkyl, acyl, aralkyl, aryl 
or heteroaryl) , -NHS0 2 R 12 (wherein R 12 is alkyl, aryl, 
aralkyl, hydroxy or amino), -P0(0H) 2 , -PO(OH) (R 13 ) (wherein 
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R u is alkyl, aryl or aralkyl) , or a group of formula.: 
[Chemical formula 20] 




(wherein ring C is as defined 1 above) ; 

one of K 2A and R 25 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 
and R 15 are each independently hydrogen, alkyl, cycloalkyl, 
- (CH 2 ) ^aOR 16 (wherein R 16 is hydrogen, alkyl, acyl or aryl), 
-C(=0)R 17 (wherein R 17 is hydrogen, hydroxy, optionally 
substituted alkoxy, optionally substituted alkyl, haloalkyl, 
or optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) or 
R 14 and R 15 are combined to form optionally substituted 
thioamidino or R 14 and R 15 combined with adjacent nitrogen 
atom form optionally substituted nitrogen containing 
heterocycle optionally having nitrogen, sulfur and/or 
oxygen atom in the cycle), - (CH 2 ) 0 _ 3 OR 1B (wherein R 18 is 
hydrogen, alkyl, acyl or aryl), - (CH 2 ) j.aCONHR 19 (wherein R 1 * 
is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 is 
alkyl or hydroxy), -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2 , -PO(OH)(R 22 ) 
(wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 (where, R 23 
is alkyl or optionally substituted aryl), -(CH 2 ) 0 _ 3 CN, -R 41 - 
COOR 42 (R iX is alkenyl, and R 42 is hydrogen or alkyl), - 
( CH 2)i-3 R *° (wherein R 4D is optionally substituted aryl or 
optionally substituted heteroaryl), optionally substituted 
aryl or optionally substituted heteroaryl; and the other is 
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hydrogen or heterocycle; 

provided that (1) when -A 1 - is -C ( -Y) =C ( -R A ) -C ( -R 3 ) =C (- 
R*)-, R A is not substituted carbamoyl; (2) when -A 1 - is -C{- 
Y)=C(-R A )-C(-R 3 )=C(-R 4 )-, R 1 1 is hydrogen; and (3) when -A 1 - 
is -C (-Y)=C (-R A ) - N=C(-R 4 )-, R A is not substituted carbamoyl, 
and that, in the optionally substituted carbamoyl of (1) 
and (3), its N atom is substituted by both a group of 
formula: -L-A 3 (wherein L is single bond or optionally 
substituted alkylene, alkenylene, cycloalkylene, 
alkylcycloalkylene, cycloalkylalkylene, 

alkyl (cycloalkyl) alkylene, -0(C=0)- or -C(=0)0-, which may 
be optionally interrupted by heteroatom; A 3 is optionally 
substituted aryl or optionally substituted heterocycle) and 
a group of formula: -R m (wherein R m is a hydrogen, 
optionally substituted alkyl, or optionally substituted 
phenyl) at the same time; and, *-R*" and m -L-A 3 " may be 
combined together with the adjacent N atom to form an 
optionally substituted heteroring] , a prodrug, a 
pharmaceutically acceptable salt or a solvate thereof; 

(3) A compound of the above (1) , represented by General 
formula (III) : 
[Chemical formula 21] 

R B 

R 

(wherein Y, R 8 , R l , and R 2 ' are as defined in the above (2) ; 
one of R 21 and R 28 is carboxy, -N{R") (R 15 ) (wherein R 14 and R 15 
are each independently hydrogen, alkyl, cycloalkyl, -(CHj)!. 
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3 OR 16 {wherein R 16 is hydrogen, alkyl, acyl or aryl), - 
C(=0)R 17 (wherein R l? is hydrogen, hydroxy, optionally 
substituted alkoxy, optionally substituted alkyl, haloalkyl, 
or optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) , or 
alternatively R 14 and R 15 are combined to form optionally 
substituted thioamidino group or R 14 and R 15 are combined 
together with the adjacent nitrogen to form an optionally 
substituted nitrogen-containing heterocycle optionally 
containing nitrogen, sulfur and/or oxygen atom in its ring), 

- (CH 2 ) 0-3OR 18 (wherein R 1S is hydrogen, alkyl, acyl or aryl), 

- (CH 2 ) !. 3 CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or 
aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) , - 
PO(OH) 2 , -PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, - 
(CH 2 ) !. 3 COR 23 (wherein R 2i is alkyl or optionally substituted 
aryl), -(CH 2 ) 0 . 3 CN, -R 41 -COOR 42 (wherein R 41 is alkenyl , R 42 is 
hydrogen or alkyl), -(CH^.jR 40 (wherein R 40 is optionally 
substituted aryl or optionally substituted heteroaryl), 
optionally substituted aryl or optionally substituted 
heteroaryl; and 

the other is hydrogen or heterocycle)], a prodrug, 
pharmaceutically acceptable or solvate thereof. 

(4) A compound of the above (1), represented by general 
formula (IV-1) : 
[Chemical formula 22] 
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Y 




(wherein Y, R A , R 1 , R 2 / and R 3 are as defined in the above 
(1)), a prodrug, pharmaceutical^ acceptable salt/ or 
solvate thereof. 

(5) A compound of the above (1)/ represented by general 
formula (IV-2) : 
[Chemical formula 23] 



Y 




(IV-2) 



(wherein X/ Y, R A , R l , R 2 , and R 4 are as defined in the 
above (1))/ a prodrug, pharmaceutical^ acceptable salt, or 
solvate thereof. 

(6) A compound of the above (1), represented by general 
formula (V) : 
[Chemical formula 24] 



Y 




[wherein Y, R A , R 1 , and R 2 are as defined in the above (1) ; 
R 29 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl/ cycloalkyl, - (CH 2 ) ^jOR 16 
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(wherein R 16 is hydrogen/ alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above), or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) , or R 14 and R 15 combined 
together form an optionally substituted thioamidino group, 
or R 14 and R 15 combined together with the adjacent nitrogen 
atom form optionally substituted nitrogen containing 
heterocycle optionally having nitrogen, sulfur and/or 
oxygen ih its ring), - (CH 2 ) 0 _ 3 OR 18 (wherein R 18 is hydrogen, 
alkyl, acyl or aryl), - (CH 2 ) j_ 3 CONHR 19 (wherein R 19 is - 
hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (where, R 20 is alkyl 
or hydroxy) , -S0 2 R 21 (wherein R 21 is alkyl or optionally 
substituted amino), -PO(OH) 2 , -PO(OH) <R 2Z ) (wherein R ?2 is 
alkyl), haloalkyl, - (CH 2 ) ^COR 23 (where, R 23 is alkyl or 
optionally substituted aryl) , -(CH 2 ) 0 _ 3 CN, -R 41 -COOR 42 
(wherein R 41 is alkenyl, and R 42 is hydrogen or alkyl), - . 
(CH^^R 40 (wherein R 40 is optionally substituted aryl or 
optionally substituted heteroaryl), optionally substituted 
aryl or optionally substituted heteroaryl), a prodrug, a 
pharmaceutically acceptable salt, or a solvate thereof. 

(7) A compound of the above (1), represented by general 
formula (VI): 
[Chemical formula 25] 

R A 

(VI) 

R 

(wherein Y, R A , R l , and R* are as defined in the above (1); 
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R 2 and R 28 are as defined in the above (3) ) , a prodrug, 
pharmaceutically acceptable salt, or solvate thereof. 

(8) A compound of the above (1), represented by general 
formula (VII) : 
[Chemical formula 2 6] 



(wherein Y, R A , R l , R 2 and R 4 are as defined in the above 
(1)), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof. 

(9) A compound of the above (1), represented by general 
formula (VIII) : 
[Chemical formula 27] 



(wherein Y, R A , R 1 , R 2 and R 3 are as defined in the above 
(1)), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof. 




Y 




(10) A compound of the above (1), represented by general 
formula (IX) : 
[Chemical formula 28] 
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(where, Y, R A , R 1 and R 2 are as defined in the above (1))/ a 
prodrug, pharmaceutical]^ acceptable salt, or solvate 
thereof. 

(11) A compound of the above (1), represented by general 
formula (X) : 
[Chemical formula 29] 



Y 




(wherein X, Y, R A , R 1 and R 2 are as defined in the above 
(1)), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof - 

(12) A compound of the above (1), wherein R 3 or R 4 is a 
carboxy or -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each 
independently hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino), or R 14 and R 15 
are combined together with the adjacent nitrogen atom to 
form a nitrogen-containing heterocycle optionally 
containing sulfur in its ring) , a prodrug, pharmaceutically 
acceptable salt, or solvate thereof. 

(13) A compound of the above (1), wherein R 3 or R 4 is - 
N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each independently 
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hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) , or R 14 and R 15 are combined 
together with the adjacent nitrogen atom to form a 
nitrogen-containing heterocycle optionally containing 
sulfur in its ring) , a prodrug, pharmaceutical^ acceptable 
salt, or solvate thereof. 

(14) A compound of the above (1), represented by formula: 
[Chemical formula 30] 
Y 

R A 

(V) 
FT R~ 

(wherein R 1 is a group of formula: -Z 1 -Z 2 -Z 3 -R 5 (where, Z 1 , 
Z 2 , Z 3 and R s are as defined in the above (1)); R 2 is 
hydrogen; R 29 is hydrogen, halogen, optionally substituted 
amino, optionally substituted alkoxy, alkylsulfonyloxy, 
sulf amoyloxy, alkyl thio, alkylsulf onyl, optionally 
substituted sulfamoyl, optionally substituted alkenyl; 
optionally substituted alkynyl, optionally substituted aryl, 
carboxy, alkoxycarbonyl, optionally substituted carbamoyl, 
acyl or optionally substituted alkyl; R A is a group of 
formula: -C (=0) -R 7 (wherein R 7 is hydroxy, optionally 
substituted alkoxy, optionally substituted amino, 
optionally substituted- alkyl or optionally substituted 
heterocycleoxy; and Y is hydroxy) , a prodrug, 
pharmaceutical ly acceptable salt, or solvate thereof. 

(15) A compound of the above (14), wherein R l is benzyl 
optionally substituted by halogen; R 2 is hydrogen; R 29 is 
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hydrogen, halogen, optionally substituted amino, optionally 
substituted alkenyl, optionally substituted alkynyl, 
optionally substituted aryl, carboxy, alkoxycarbonyl, 
optionally substituted carbamoyl; R A is a group of formula: 
-C(=0)-R 7 (wherein R 7 is hydroxy, optionally substituted 
alkoxy,* NR 8 R 9 (wherein R 8 and R 9 are each independently 
hydrogen, optionally substituted alkyl, optionally 
substituted alkoxy or optionally substituted amino) ) or 
optionally substituted heterocycleoxy; and Y is hydroxy; a 
prodrug, pharmaceutical ly acceptable salt, or solvate 
thereof. 

(16) A compound of the above (14), wherein R 1 is benzyl 
optionally substituted by halogen; R 2 is hydrogen; R 29 is 
hydrogen, halogen, optionally substituted amino, optionally 
substituted alkenyl, optionally substituted alkynyl, 
carboxy, alkoxycarbonyl, optionally substituted carbamoyl; 
R A is a group of formula: -C (=0) -R 7 (wherein R 7 is hydroxy, 
optionally substituted alkoxy, NR 8 R 9 (R 8 is hydrogen, and R 9 
is hydrogen, alkyl optionally substituted by alkoxy or 
amino optionally substituted alkyl)) or optionally 
substituted heterocycleoxy; and Y is hydroxy; a prodrug, 
pharmaceutical ly acceptable salt, or solvate thereof, 

(17) A compound of the above (14), wherein R 1 is a benzyl 
optionally substituted by halogen; R 2 is hydrogen; R A is a 
group of formula: -C(=0)-R 7 (wherein R 7 is hydroxy, methoxy, 
-OCH 2 (CH 2 OCH 3 )CH 3 , -NH 2 , -NHCH 2 CH 2 OCH 3 , -NH0CH 3 , -NHN(CH 3 ) 2 , - 

(CH 2 ) 3 OCH 3 , -0(CH 2 ) 3 OCH 3 , -OCH (CH 3 ) CH 2 OCH 3 , optionally 
substituted piperidyloxy, or optionally substituted 
tetrahydropyranyloxy; Y is hydroxy; R 29 is any one of the 
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following groups: 
[Chemical formula 97] 



^ ° 1n CX Ve- 



il 



" o o 



o 

o 1 



-COOH 



HN 



O 



i i r? H V^V 



o 

or an optionally substituted amino (e.g., -NHS0 2 Me * -NHCOMe, 
-NHS0 2 NMe 2 , -NHS0 2 iPr, -NHS0 2 -Ph-4F, -NHS0 2 Et, -NHS0 2 Bn, - 



19 



NHS0 2 CH 2 CF 3 , -NHSOsC^CO^e, -NHS0 2 CHCH 2 iPr, -NHS0 2 CHCH 2 Ph, - 
NHS0 2 CH,CH 2 Ph, -NHCOCH 2 CH 2 OMe, -NHCOPh, -NHCOEt, -NHCO-c-Pr, 
-NHCO-c-hex, -NHCOCH 2 C0 2 Et, -NHCO-2-thienyl, -NHCO-5- 
isoxazolyl, -NHCONMe 2 , -NHC0 2 Et, -NHCOC0 2 Et, -NHCOCHjC^CO^e, 
N-succinimide, -NHCOCONMe 2 , -NHCOCONH 2/ -NHCOjMe, -NHCO-2- 
pyrimidine, -NHCO-2-furan, -NHCO-3-triazol-l-Me, -NHC0 2 iPr, 
-NHC0 2 CH 2 CH 2 OMe) , an optionally substituted alkynyl (e.g., - 
C = CCH 2 0Me, -C=CPh, -C = C-n-Pr, -C^CCO^Me, -C = CCH 2 NHAc, -C 
= CCH 2 NHS0 2 Me, -C^C-cyclopentyl- (1-OH) , 

-C=CCH 2 ok) , an optionally substituted carbamoyl (e.g., - 
CONH-iPr, -CONHCH 2 CH 2 OMe, -CONH-N-morpholyl, -CONHNHAc, - 
CO- (4-Me-piperazine) , -CONH- (2-thiazol) , -CONHCH 2 CONMe 2 , - 
CONH(CH 2 ) ,OCOCF 3/ -CONEt 2 , -CO-morpholyl, -CONHSO^e, - 
CONMeSOjMe, -CONHS0 2 Ph) , -CF 3 , -COMe, -SMe, -SO^e, -OMe, - 
OCH^O^e, -OCH 2 CH 2 OMe, -CH 2 CH=CH 2 , -CN, 4-piperidinyl, -NH 2/ 
hydrogen, -NHSO^e) ; a prodrug, pharmaceutically acceptable 
salt, or solvate thereof. 

(18) A compound of the above (14), wherein R l is a benzyl 
optionally substituted by halogen; R 2 is hydrogen; R A is a 
group of formula: -C(=0)-R 7 (wherein R 7 is methoxy, - 
NHCH 2 CH 2 OCH 3 , -NH 2 , -NHN(CH 3 ) 2 , -O (CH 2 ) 3 OCH 3 , -OCH (CH 3 ) CH 2 OCH 3 , 
optionally substituted piperidyloxy (substituent : acetyl or 
methanesulfonyloxy) , or optionally substituted 
tetrahydropyranyloxy; Y is hydroxy; R 29 is optionally 
substituted amino (e.g., -NHCOMe, -NHS0 2 NMe 2 , -NHCOCH 2 CH 2 OMe, 
-NHCOPh, -NHCOCH 2 C0 2 Et, -NHC0-2-thienyl, -NHC0 2 Et, - 
NHCOCH 2 CH 2 C0 2 Me, -NHCOCONMe 2 , or -NHCOCONH 2 ) , optionally 
substituted alkynyl (e.g., -C = CCH 2 OMe, -C = CCH 2 NHAc, - 
C = CCH 2 NHS0 2 Me, -C=C-Open- ( 1-OH) , -C = CCH 2 OH) , 
-CH 2 CH=CH 2 , 4-piperidyl, or hydrogen); a prodrug,. 
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pharmaceutical^ acceptable salt, or solvate thereof. 

(19) A compound of the above (1), represented by formula: 
[Chemical formula 98] 



OH 




(III-l) 



(wherein R B is -C(=0)R 26 (wherein R 26 is hydroxy, alkoxy, 
alkyl, alkoxyalkyl, cyqloalkyl, optionally substituted aryl, 
optionally substituted heteroaryl, or optionally 
substituted heterocycleoxy) or -CON(R 9 ) (R 9 ) (wherein R a and 
R 9 are each independently hydrogen, alkyl, or alkoxy); R 1 
is a group of formula: -Z 2 -R 5 (where, Z 2 is optionally 
substituted alkylene; and R s is optionally substituted 
aryl); R 28 is carboxy, -N(R X4 ) (R 15 ) (wherein R M and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) ^OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, optionally substituted 
alkoxy, optionally substituted alkyl, haloalkyl, or 
optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino), or 
R 14 and R 15 combined form an optionally substituted 
thioamidino group, or R 14 and R 15 combined together with the 
adjacent nitrogen form optionally substituted nitrogen 
containing heterocycle optionally having nitrogen, sulfur 
and/or oxygen in its ring), - (CH 2 ) 0 _ 3 OR 18 (wherein R 18 is 
hydrogen, alkyl, acyl or aryl), - (CH 2 ) ^CONHR 19 (wherein R 19 



21 



is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 is 
alkyl or hydroxy) , -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino)/ -PO(OH) 2/ -PO(OH) (R 22 ) 
(wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 (wherein R 23 
is alkyl or optionally substituted aryl), -(CH 2 ) 0 . 3 CN, -R 41 - 
COOR 42 (wherein R 41 is alkenyl/ and R 42 is hydrogen, or 
alkyl), -(CH^^R 40 (R 40 is optionally substituted aryl or 
optionally substituted heteroaryl), optionally substituted 
alkenyl, optionally substituted alkynyl, optionally 
substituted aryl or optionally substituted heteroaryl), a 
pharmaceutically acceptable salt, or solvate thereof. 

(20) A compound of the above (19) , wherein R B is -C(=0)R 26 
(wherein R 26 is hydroxy, alkoxy, alkyl, alkoxyalkyl, 
cycloalkyl or optionally substituted heterocycleoxy) ; R 1 is 
a group of formula: -Z 2 -R 5 (wherein Z 2 is methylene; and R* 
is phenyl optionally substituted by halogen) ; R 2B is 
carboxy, -N(R l< ) (R 15 ) (wherein R 14 and R 15 are each 
independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) !. 3 OR 1€ 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, optionally substituted 
alkoxy, optionally substituted alkyl, haloalkyl, or 
optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, or optionally substituted amino), 
-C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) or 
R 14 and R 15 combined together form optionally substituted 
thioamidino group, or R 14 and R 15 are combined together with 
the adjacent nitrogen atom to form an optionally 
substituted nitrogen-containing heterocycle optionally 



22 



having nitrogen, sulfur and/or oxygen in its ring), -(CH 2 ) 0 _ 
3 OR 18 (wherein R 18 is hydrogen, alkyl, acyl or aryl) , -(CH^. 
3CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or aryl), - 
SO3R 20 (wherein R 20 is alkyl or hydroxy) , -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino), -PO(OH) 2 , - 
PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 
(wherein R 23 is alkyl or optionally substituted aryl), - 
(CH 2 ) 0 _ 3 CN, -R 41 -COOR 42 (wherein R 41 is alkenyl, and R 42 is 
hydrogen or alkyl), -(CH^^R 40 (wherein R 40 is optionally 
substituted aryl or optionally substituted heteroaryl) , 
optionally substituted alkenyl, optionally substituted 
alkynyl, optionally substituted aryl or optionally 
substituted heteroaryl; a pharmaceutically acceptable salt, 
or solvate thereof - 

(21) A compound of the above (1), represented by formula: 
[Chemical formula 99] 
OH 




an-i) 



(wherein R B is a group of formula: -C(=0)R 26 (wherein R 2€ is 
hydroxy, alkoxy or optionally substituted heterocycleoxy) ; 
R 1 is a group of formula: -CH 2 -R 5 (wherein R 5 is phenyl 
optionally substituted by halogen) ; and R 28 is carboxy, 
optionally substituted alkyl, optionally substituted amino, 
or optionally substituted carbamoyl); or a pharmaceutically 
acceptable salt, or solvate thereof. 

(22) A compound of the above (19), wherein R B is -C(=0)R 26 
(wherein R 26 is hydroxy, alkoxy or optionally substituted 
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heterocycleoxy) ; R l is a group of formula: -CH 2 -R 5 (wherein 
R 5 is phenyl optionally substituted by halogen) ; and R 28 is 
a group selected from the following: 
[Chemical formula 100] 







o 


°vy 


O 

O 

o 1 


T 
o 


| | 




o 




°V-V 






o o 


oJ TfV x 


O 




H o 


o 






1 ° 

O H 


-COOH 





24 



; or a pharmaceutical^ acceptable salt, or solvate thereof. 

(23) A compound of the above (22), wherein R B is -C(=0)R 26 
(wherein R 26 is alkoxy) . 

(24) A pharmaceutical composition comprising a compound of 
any one of the above (1) to (23), a prodrug, 
pharmaceutical^ acceptable salt, or solvate thereof, as an 
active ingredient . 

(25) A pharmaceutical composition of the above (24), which 
is an enzyme- inhibiting agent. 

(26) A pharmaceutical composition of the above (24), which 
is a nucleic acid-related enzyme- inhibiting agent. 

(27) A pharmaceutical composition of the above (24), which 
is an HIV integrase-inhibiting agent. 

(28) A pharmaceutical composition of the above (24), which 
is an anti-HIV agent. 

(29) A pharmaceutical composition of the above (24), which 
is an AIDS or AIDS-related complication-preventing or 
-treating agent. 

(30) A mixed composition for anti-HIV comprising a 
pharmaceutical composition of the above (27), a reverse 
transcriptase inhibitor and/or a protease inhibitor. 

(31) A pharmaceutical composition of the above (27), which 
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has an action for elevating an anti-HIV activity of a 
reverse transcriptase inhibitor and/or a protease inhibitor. 

(32) A method for preventing or treating AIDS or AIDS 
related complications, which comprises administering the 
pharmaceutical composition of the above (24) . 

(33) Use of a compound of any one of the above (1) to (23) 
for preparing a pharmaceutical composition for preventing 
or treating AIDS or AIDS-related complications. 

(34) A process for preparing Compound (III-l-B), which 
comprises reacting Compound (G-I) and Compound (G-II) in 
the presence of an acid catalyst , as shown by the following 
scheme: 

[Chemical formula 101] 




(G-IJ) (»M-B) 
(wherein Q is halogen; n is an integer 0 to 3; X 1 is 

hydrogen, or protective group of phenolic hydroxy; R 26 is 

hydroxy, alkoxy, alkyl, alkoxyalkyl, cycloalkyl, optionally 

substituted aryl, optionally substituted heteroaryl, or 

optionally substituted heterocycleoxy, or -N(R B ) (R 9 ) 

(wherein R e and R 9 are each independently hydrogen, alkyl 

or alkoxy) ; and Y 1 is hydrogen, halogen, carboxy, 

alkoxycarbonyl, optionally substituted carbamoyl, - 

N(R") (R 15 ) (wherein R 14 and R 15 are each independently 

hydrogen, alkyl, cycloalkyl, - (CH 2 ) i- 3 OR 16 (wherein R x6 is 
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hydrogen, alkyl, acyl or aryl), -C(=0)R 17 (wherein R 17 is 
hydrogen, hydroxy, optionally substituted alkoxy, 
optionally substituted alkyl, haloalkyl or optionally 
substituted aryl, optionally substituted heteroaryl, 
optionally substituted aralkyl, optionally substituted 
heteroaralkyl or optionally substituted amino), -C(=S)R 17 
(wherein R 17 is as defined above), or -S0 2 R 21 (wherein R 21 is 
alkyl or optionally substituted amino) , or R u and R 15 are 
combined to form an optionally substituted thioamidino 
group, or R 14 arid R 15 together with the adjacent nitrogen 
form optionally substituted nitrogen-containing heterocyclfe 
optionally having nitrogen, sulfur and/or oxygen in its 
ring), - (CH 2 ) 0 _ 3 OR 18 (wherein R 18 is hydrogen, , alkyl, acyl ,. 
or aryl), - (CH 2 ) ^CONHR 19 (wherein R 19 is hydrogen, alkyl, 
acyl or aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), - 
S0 2 R 21 (wherein R 21 is alkyl or optionally substituted aminoj , 
-PO(OH) 2 , -PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, - 
(CH 2 ) !_ 3 COR 23 (wherein R 23 is alkyl or optionally substituted 
aryl), -(CH 2 ) 0 _ 3 CN, -R 41 -COOR 42 (wherein R 41 is alkenyl, and R 42 
is hydrogen, or alkyl),. -(CHjJ^R 40 (wherein R 40 is 
optionally substituted aryl or optionally substituted 
heteroaryl), optionally substituted aryl or optionally 
substituted heteroaryl) . 

(3*5) The process of the above (34), wherein (Q)n is F; R 26 
is alkoxy; Y 1 is hydrogen, halogen, carboxy, or 
alkoxycarbonyl; and X 1 is an ether type protecting group or 
an ester type protecting group. 

(36) The process of the above (34), wherein (Q)n is p-F; 
R 26 is methoxy; Y 1 is hydrogen, halogen, carboxy or 
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methoxycarbonyl; and X 1 is hydrogen, alkyl or aralkyl. 

(37) The process of the above (34), wherein the reaction is 
carried out in the presence of an acid catalyst and an 
oxidizing reagent. 

Further provided is a compound of general formula (IV- 
3) as described in the above (1) : 
[ Chemi cal f o rmul a 3 1 ] 
Y 



(wherein X, Y, Z 1 , Z 2 , Z 3 , R 4 and R 5 are as defined in (1) 
above), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof, and is also preferable as HIV integrase 
inhibitor. 

The compounds of the present invention are explained, 
in more detail below. 

Effect of the Invetnion: 



The compounds of the present invention exhibit 
integrase-inhibiting activities and are useful for treating 
AIDS, etc., as antiviral drugs, anti-HIV drugs or the like. 
Also, the process of the present invention is useful as an 
industrial-scale process for producing integrase-inhibiting 
drugs or intermediates thereof. 




[0005] 



Best Modes for Carrying out the Invention: 
[0006] 
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Y is preferably -OH. 

X is preferably an oxygen atom. 

Examples of the groups represented by the formula: - 
2 1 -Z 2 -Z 3 -R S (wherein Z 1 , Z 2 , Z 3 and R s are the same as defined 
above in (1)) include the groups of the formula: -R 5 , the 
formula: -CH 2 -R 5 , the formula: -CH=CH-R 5 , the formula: - 
CH(OH)-R 5 , the formula: -S-R 5 , the formula: -SO-R 5 , the 
formula: -S0 2 -R 5 , the formula: -S0 2 NH-R 5 , the formula: - 
NHS0 2 -R 5 , the formula: -O-R 5 , the formula: -NH-R 5 , the 
formula: -NHCO-R 5 , the formula: -CONH-R 5 , the formula: - 
C (=0) -O-R 5 , the formula: -O-C (=0) -R 5 , the formula: -CO-R 5 , 
the formula: -C 2 H 4 -R S , the formula: -CH^CH-CH^R 5 , the 
formula: -CH (OH) -CH 2 -R 5 , the formula: -S-CH 2 -R 5 , the 
formula: -SO-CH 2 -R 5 , the formula: -S0 2 -CH 2 -R 5 , the formula: - 
S0 2 NH-CH 2 -R 5 , the formula: -NHS0 2 -CH 2 -R 5 , the formula: -O- 
CH 2 -R 5 , the formula: -NH-CH 2 -R 5 , the formula: -NHC0-CH 2 -R 5 , 
the formula: -CONH-CH 2 -R 5 , the formula: -C (=0) -0-CH 2 -R 5 , the 
formula: -O-C (=0) -CH 2 -R 5 , the formula: -CO-CH 2 -R 5 , the 
formula: -CH=CH-CH=CH-R 5 , the formula: -CH=CH-CH (OH) -R 5 , 
the formula: -CH=CH-S-R 5 , the formula: -CH=CH-S0-R 5 , the 
formula: -CH=CH-S0 2 -R% the formula: -CH=CH-S0 2 NH-R 5 , the 
formula: -CH=CH-NHS0 2 -R 5 , the formula: -CH=CH-0-R 5 , the 
formula: -CH=CH-NH-R 5 , the formula: -CH=CH-NHC0-R 5 , the 
formula: -CH=CH-C0NH-R 5 , the formula: -CH=CH-C (=0) -O-R 5 , 
the formula: -CH=CH-0-C (=0) -R s , the formula: -CH=CH-CO-R s , 
the formula: -CH 2 -CH=CH-R 5 , the formula: -CH 2 -CH (OH) -R 5 , the 
formula: -CH 2 -S-R 5 , the formula: -CH 2 -SO-R 5 , the formula: - 
CH 2 -S0 2 -R 5 , the formula: -CH 2 -S0 2 NH-R 5 , the formula: -CH 2 - 
NHS0 2 -R 5 , the formula: -CH 2 -0-R 5 , the formula: -CH 2 -NH-R 5 , 
the formula: -CH 2 -NHCO-R 5 , the formula: -CH 2 -CONH-R 5 , the 
formula: -CH 2 -C (=0) -O-R 5 , the formula: -CH 2 -0-C (=0) -R 5 , the 
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formula: -CH 2 -C0-R 5 , the formula: -CH (OH) -CH=CH-R 5 , the 
formula: -S-CH=CH-R 5 , the formula: -S0-CH=CH-R% the 
formula: -S0 2 -CH=CH-R 5 , the formula: -S0 2 NH-CH=CH-R 5 , the 
formula: -NHS0 2 -CH=CH-R 5 , the formula: -0-CH=CH-R 5 , the 
formula: -NH-CH=CH-R 5 , the formula: -NHCO-CH=CH-R 5 , the 
formula: -CONH-CH=CH-R 5 , the formula: -C (=0) -0-CH=CH-R 5 , 
the formula: -0-C (=0) -CH=CH-R 5 , the formula: -CO-CH=CH-R 5 , 
the formula: -C 3 H 6 -R 5 , the formula: -CH 2 -CH=CH-CH 2 -R 5 , the 
formula: -CH 2 -CH (OH) -CH 2 -R 5 , the formula: -CH 2 -S-CH 2 -R 5 , the 
formula: -CH 2 -SO-CH 2 -R 5 , the formula: -CH 2 -S0 2 -CH 2 -R 5 , the 
formula: -CH 2 -S0 2 NH-CH 2 -R 5 , the formula : -CH 2 -NHS0 2 -CH 2 -R 5 , the 
formula: -CH 2 -0-CH 2 -R s , the formula: -CH 2 -NH-CH 2 -R 5 , the 
formula: -CH,-NHCO-CH 2 -R 5 , the formula: -CH 2 C0NH-CH 2 -R 5 , che« 
formula: -CE 2 -C (=0) -0-CH 2 -R 5 , the formula: -CH 2 -0-C (=0) -CH 2 - 
R 5 , the formula: -CH 2 -CO-CH 2 -R 5 , the formula: -C 2 H«-CH=CH- 
R 5 , : -CH 2 -CH-CH-CH=CH-R 5 , the formula: -CH 2 -CH (OH) -CH=CH~R 5 , 
the formula: -CH 2 -S-CH=CH-R 5 , the formula: -CH 2 -SO-CH=CH- R 5 , 
the formula: -CH 2 -S0 2 -CH=CH-R 5 , the formula: -CH 2 -S0 2 NH- 
CH=CH-R 5 , the formula: -CH 2 -NHS0 2 -CH=CH-R 5 , the formula: - 
CH 2 -0-CH=CH-R 5 , the formula: -CH 2 - N H-CH=CH-R 5 , the formula: 
-CH 2 -NHCO-CH=CH-R 5 , the formula: -CH 2 -C0NH-CH=CH-R 5 , the 
formula: -CH 2 -C (=0) -0-CH=CH-R 5 , the formula: -CH 2 -0-C (=0) - 
CH=CH-R 5 , the formula: -CH 2 -C0-CH=CH-R 5 , the formula: - 
CH=CH-C 2 H 4 -rV the formula: -CH=CH-CH=CH-CH 2 -R 5 , the formula: 
-CH=CH-CH(OH)-CH 2 -R 5 , the formula: -CH=CH-S-CH 2 -R 5 , the 
formula: -CH=CH-SO-CH 2 -R s , the formula: -CH=CH-S0 2 -CH 2 -R 5 , 
the formula: -CH=CH-S0 2 NH-CH 2 -R 5 , the formula: -CH=CH-NHS0 2 - 
CH 2 -R 5 , the formula: -CH=CH-0-CH 2 -R 5 , the formula: -CH=CH- 
NH-CH 2 -R 5 , the formula: -CH=CH-NHC0-CH 2 -R 5 , the formula: - 
CH=CH-C0NH-CH 2 -R 5 , the formula: -CH=CH-C (=0) -0-CH 2 -R 5 , the 
formula: -CH=CH-0-C (=0) -CH 2 -R 5 and the formula: -CH=CH-CO- 
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CH 2 -R 5 (wherein R 5 is optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
cycloalkyl, optionally substituted cycloalkenyl, or 
optionally substituted heterocycle) . 

Especially, the preferred groups of the formula: -Z 1 - 
Z 2 -Z 3 -R 5 (wherein Z 1 , Z 2 , Z 3 and R 5 are the same as defined 
above in (1)) are the following: 

1) the case in which Z 1 and Z 3 are single bonds; 

2) the case in which Z 1 and Z 3 are single bonds, and Z 2 is 
a single bond, -CO-, -0-, -S-, -S0 2 - or a lower alkylene 
(especially -CH 2 -, or -(CH,) 2 -), 

3) the case in which Z x and Z 3 are single bonds; Z 2 is a 
single bond, -CO-, -O-, -S-, -S0 2 - or lower alkylene 
(especially -CH 2 -, or -(CH 2 v 2 -); and R 5 is an optionally 
substituted aryl or an optionally substituted heteroaryl,. 

4) the case in which Z l and Z 3 are single bonds; Z 2 is - 
S0 2 -, -CH 2 - or -C 2 H 4 -; and R b is an optionally substituted 
aryl (especially phenyl), 

5) the case in which Z l is a single bond or an alkylene; 
Z 3 is a single bond; Z 2 is an optionally substituted 
alkylene, an alkenylene or -0-; and R 5 is an optionally 
substituted aryl, an optionally substituted heteroaryl or 
an optionally substituted cycloalkyl, 

6) the case in which Z 1 is a single bond or an alkylene, 

7) the case in which Z 1 is a single bond, 

8) the case in which Z 2 is a single bond, an alkylene, - 
S0 2 - or -0-, 

9) the case in which Z 2 is a single bond, an alkylene or 
-0-, 

10) the case in which Z 2 is an alkylene or -0-, 

11) the case in which Z 3 is a single bond or an alkylene, 
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12) the case in which R 5 is an optionally substituted 
cycloalkyl, an optionally substituted aryl or an optionally 
substituted heteroaryl, 

13) the case in which R 5 is an optionally substituted 
cycloalkyl/ an optionally substituted cycloalkenyl, an 
optionally substituted heterocycle or an optionally 
substituted aryl, 

14) the case in which R 5 is an optionally substituted 
cycloalkyl, an optionally substituted aryl/ an optionally 
substituted heteroaryl or an optionally substituted 
heterocycle/ 

15) the case in which R 5 is an optionally substituted aryl, 

16) the case in which Z 1 and Z 3 are single bonds; Z 2 is an 
alkylene; and R s is an optionally substituted aryl/ 

17) the case in which Z 1 is a single bond or an alkylene; 
Z 3 is a single bond; Z 2 is an optionally substituted 
alkylene, alkenylene, -S- or -0-; and R 5 is an optionally 
substituted aryl/ an optionally substituted heteroaryl or 
an optionally substituted cycloalkyl. 

The preferable examples of the group of the formula: - 
Z*-Z 2 -Z 3 -R 5 include phenyl/ 2-f luorophenyl/ 3-f luorophenyl/ 
4-f luorophenyl/ 2-chlorophenyl/ 3-chlorophenyl/ 4- 
chlorophenyl/ 2, 4-dif luorophenyl/ 2, 6-dif luorophenyl/ 2,5- 
dif luorophenyl, 3, 4-dif luorophenyl, 4-methylphenyl/ 3- 
trif luoromethylphenyl/ 4-trif luoromethylphenyl/ 4- 
hydr oxypheny 1 , 4 -me t hoxypheny 1 , 4 -bromophenyl / 4 -bipheny lyl / 
benzyl/ 4-f luorobenzyl, 4-f luorobenzyl/ 4-f luorobenzyl/ 2- 
chlorobenzyl/ 3-chlorobenzyl/ 4-chlorobenzyl, 2/4- 
dif luorobenzyl, 2, 6-dif luorobenzyl/ 2, 5-dif luorobenzyl/ 
3/ 4-dif luorobenzyl, 3, 6-dif luorobenzyl/ 4 -methyl-benzyl, 3- 
trif luoromethylbenzyl/ 4-trif luoromethylbenzyl, 4- 
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hydroxybenzyl, 4-methoxybenzyl, 4-bromobenzyl, 4- 
phenylbenzyl, 2-phenylethyl, 2- (2-f luorophenyl) ethyl, 2- (3- 
fluorophenyl) ethyl, 2- (4-f luorophenyl) ethyl/ 2- (2- 
chlorophenyl) ethyls 2- (3-chlorophenyl) ethyl, 2- (4- 
chlorophenyl) ethyl/ 2- (2, 4-dif luorophenyl) ethyl, 2- {2, 6- 
dif luorophenyl) ethyl, 2- (2, 5-dif luorophenyl) ethyl, 2- (3, 4- 
dif luorophenyl) ethyl, 2- (4-methylphenyl) ethyl, 2- (3- 
trif luoromethylphenyl) ethyl, 2- (4-trif luoromethyl- 
phenyl) ethyl, 2- (4-hydroxyphenyl) ethyl, 2- (4- 
methoxyphenyl) ethyl, 2- (4-bromophenyl ) ethyl, 2- (4- 
biphenylyl) ethyl, benzenesulfonyl, 2-f luorobenzenesulfonyl, 
3- f luorobenzenesulfonyl/ 4-f luorobenzenesulfonyl, 2- 
chlorobehzenesulfonyl, 3-chlorobenzenesulfonyl, 4- 
chlcrobenzenesulfonyl, 2,4 -dif luorobenzenesulfonyl, 2, 6 - 
dif luorobenzenesulfonyl, 2, 5-dif luorobenzenesulfonyl, 3, 4- 
dif luorobenzenesulfonyl, 4-methylbenzenesulfonyl, 3- 
trif luoromethylbenzenesulfonyl, 4-trif luoromethyl- 
ben z onesul f onyl , 4 -hydroxybenzenesul f onyl , 4 - 
me thoxyben zenesul f ony 1 , 4 -bromobenzenesul f onyl , 4 - 
phenylbenzenesulf onyl / phenylthio, 2-f luorophenyl thio, 3- 
f luorophenyl thiO/ 4-f luorophenyl thio, 2-chlorophenylthio, 

3- chlorophenylthio, 4-chlorophenylthio, 2, 4-dif luoro- 
phenylthio, 2, 6-dif luorophenylthio, 2, 5-dif luorophenyl thio 
3/ 4-dif luorophenylthio, 4-methylphenylthiO/ 3- 

trif luoromethylphenyl thio, 4-trif luoromethylphenyl thio, 4- 
hydroxyphenylthio, 4-methoxyphenylthio, 4-bromophenylthio, 

4- biphenylylthio, phenoxyl/ 2-f luorophenoxyl, 3- 

f luorophenoxyl/ 4-f luorophenoxyl, 2-chlorophenoxyl, 3- 
chlorophenoxyl, 4-chlorophenoxyl, 2, 4-dif luorophenoxyl, 
2, 6-dif luorophenoxyl, 2, 5-dif luorophenoxyl/ 3, 4- 
dif luorophenoxyl, 4-methylphenoxyl/ 3-trif luoro- 
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methylphenoxyl, 4-trif luoromethylphenoxyl, 4- 
hydroxyphenoxyl, 4-methoxyphenoxyl, 4-bromophenoxyl, 4- 
phenylphenoxyl, benzoyl, 2-f luorobenzoyl, 3- f luorobenzoyl, 
4-f luorobenzoyl , 2-chlorobenzoyl , 3-chlorobenzoyl , 4 - 
chlorobenzoyl, 2, 4-dif luorobenzoyl, 2, 6-dif luorobenzoyl, 
2, 5-dif luorobenzoyl, 3, 4-dif luorobenzoyl, 4-methylbenzoyl, 
3- tr if luoromethylbenzoyl, 4-trif luoromethylbenzoyl, 4- 
hydroxybenzoyl, 4-methoxybenzoyl, 4-bromobenzoyl, 4- 
phenylbenzoyl, 2-thienyl, 3-thienyl, furfuryl, 3- 
furylmethyl, (2-chlorothiophene3-yl) methyl, 2-picolyl, 3- 
picolyl, 4-picolyl, (2-f luoropyridin-3-yl) methyl, (2- 
fluoropyridin-5-yl) methyl and (5-f luoropyridin-2-yl) methyl . 

Preferably, R l is a group of the formula: -Z 1 -Z 2 -2 3 -R 5 , 
more preferably, a benzyl optionally substituted by a 
halogen, especially 4-f luorobenzyl . 

The group of the formula: 
(Chemical formula 32] 



(wherein Ring C is the same as defined above in (1)) is 
preferably a heteroaryl (the following (Tl) and (T2)) 
wherein an atom next to the atom at the bonding position oh 
the Ring C is a nitrogen atom which binds to an adjacent 
atom through a double bond and binds to another adjacent 
atom through a single bond. Especially preferred is a 
heteroaryl represented by the following (T3) and (T4) 
wherein an atom next to the atom at the bonding position on 
the Ring C is nitrogen atom which binds to an adjacent atom 
through a double bond and binds to another adjacent atom 
through a single bond, and further another atom next to the 
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atom at the bonding position is a heteroatom. 
[Chemical formula 33] 

K3 HD KD 

(T1) (T2) (T3) (T4) 

(wherein the groups of Tl to T4 are heteroaryls in each of 
which an atom next to the atom at the bonding position is a 
nitrogen atom; N, a nitrogen atom; Q , an atom next to the 
nitrogen atom; and Het, a heteroatom) . 

In this regard, the broken linn indicates the presence 
or the absence of a bond. The part indicated by the curved 
line means an atom(s) and a bond(s), which are so selected 
that the Ring C and can be aromatic. Ring C may include a 
heteroatom (s) in addition to the nitrogen atom shown in the 
above formula, and the constituent atoms of the Ring C 
include carbon atom, oxygen atom, nitrogen atom and sulfur 
atom. The bonds forming the Ring C includes a single bond 
and a double bond. The Ring C is not only a monocycle but 
also a condensed ring (2 to 5 condensed rings), and 
especially a monocycle or a bicycle is preferable, and a 
monocycle is more preferable. 

The Ring C being a monocyclic heteroaryl means a 5- to 
8-membered heteroaryl wherein an atom next to the atom at 
the bonding position is a nitrogen atom and one to four of 
oxygen atom, sulfur atom, and/or nitrogen atom may be 
included. Especially a 5- or 6-merabered heteroaryl is 
preferable. Examples thereof are pyrrol-2-yl, imidazol-2- 
yl, imidazol-4-yl, pyrazol-3-yl, triazol-3-yl, tetrazol-5- 
yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl, 
thiazol-4-yl, 1, 3, 4-thiadiazol-2-yl, 1, 2, 4-thiadiazol-5-yl, 
1,2, 4-thiadiazol-3-yl, 1, 3, 4-oxadiazol-2-yl, 1,2,4- 
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oxadiazol-5-yl, 1, 2, 4-oxadiazol-3-yl, isothiazol-3-yl, 
pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrimidin-2-yl, 
pyrimidin-4-yl and frazan-3-yl. 

Especially preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom, 
which binds to an adjacent atom through a double bond and 
binds to the other adjacent atom through a single bond. 
Examples thereof are imidazol-2-yl, imidazol-4-yl, pyrazol- 
3-yl, triazol-3-yl, tetrazol-5-yl, oxazol-2~yl, oxazol-4-yl, 
isoxazol-3-yl, thiazol-2-yl, thiazol-4-yl, 1,3,4- 
thiadiazol-2-yl, 1, 2, 4-thiadiazol-5-yl, 1, 2, 4-thiadiazol-3- 
yl, 1, 3, 4-oxadiazol-2-yl, 1,2, 4-oxadiazol-5-yl, 1,2,4- 
oxadiazol-3-yl, isothiazol-3-yl, pyridin-2-yl, pyridazin-3- 
yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl and frazan 
3-yl. 

Furthermore, preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom, 
which binds to an adjacent atom through a double bond and, 
binds to the other adjacent atom through a single bond, and 
further the other atom next to the atom at the bonding 
position is a heteroatom. Examples thereof are imidazol-2- 
yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, thiazol-2-yl, 
1, 3, 4-thiadiazol-2-yl, 1, 2, 4-thiadiazol-5-yl, 1,2, 4- 
thiadiazol-3-yl, 1, 3, 4-oxadiazol-2-yl, 1,2, 4-oxadiazol-5-yl, 
1, 2, 4-oxadiazol-3-yl and pyrimidin-2-yl . 

The heteroaryl of the Ring C being a condensed ring is 
a heteroaryl wherein 1 to 4 of 5- to 8-membered aromatic 
carbocycles (e.g., a 5- to 8-membered aromatic carbocycle) 
and/or other 5- to 8-membered aromatic heterocycle (e.g., a 
5- to 8-membered aromatic heterocyle which may include 1 to 
4 of oxygen atoms, sulfur atoms and/or nitrogen atoms in 
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the ring) are condensed with the above monocycle. As an 
aromatic ring to be condensed, a 5- or 6-membered ring is 
preferable. Examples thereof are benzimidazol-2-yl, 
benzooxazol-2-yl, quinoxalin-2-yl, cinnolin3-yl , 
quinazolin-2-yl, quinazolin-4-yl, quinolin-2-yl, 
phthalazinl-yl, isoquinolin-l-yl, isoquinolin-3-yl, purine- 
2-yl, purine-6-yl, purine-8-yl, pteridin-2-yl, pteridin-4- 
yl, pteridin-6-yl, pteridin-7-yl, carbazol-l-yl, 
phenantridin-6-yl, indol-2-yl and isoindol-l-yl . 

Especially preferred is a heteroaryl wherein an atom 
next to the atom -at the bonding position is a nitrogen atom 
which binds to an adjacent atom through a double bond and 
binds to another adjacent atom through a single bond. 
Examples thereof: are benzimidazol-2-yl, benzooxazol-2-yl, 
quinoxalin-2-yl, cinnoline-3-yl, quina.zolin-2-yl, 
quinazolin-4-yl, quinolin-2-yl, phthalazin-l-yl, 
isoquinolin-l-yl , isoquinolin-3-yl, purine-2-yl, purine-6- 
yl, purine-8-yl, pteridin-2-yl, pteridin-4-yl, pteridin-6- 
yl, pteridin-7-yl and phenantridin6-yl is preferred. 

Furthermore, preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom 
which binds to an adjacent atom through a. double bond and 
binds to another adjacent atom through a single bond and 
another atom next to the atom at the bonding position is a 
heteroatom. Examples thereof are benzimidazol-2-yl, 
benzooxazol-2-yl, quinazolin-2-yl, purine-2-yl, purine-8-yl 
and pteridin-2-yl . 

Especially, the groups represented by the following 
formulae are preferable. 
[Chemical formula 34] 








When only one of R 24 and R 25 is present in general 
formula (II) , the R 24 or R 25 preferably is a carboxy, - 
N(R 14 ) (R 15 ) (wherein R 14 and R 1S are each independently 
hydrogen, alkyl, cycloalkyl, - (CH 2 ) 1-3OR 16 (wherein R 16 is 
hydrogen, alkyl, acyl or aryl), -C(=0)R 17 (wherein R 17 is . 
hydrogen, hydroxy, optionally substituted alkoxy, 
optionally substituted alkyl, haloalkyl, or optionally 
substituted aryl, optionally substituted heteroaryl, 
optionally substituted aralkyl, optionally substituted 
heteroaralkyl, or optionally substituted amino), -C(=S)R 17 
(wherein R 17 is as defined above), or -S0 2 R 21 (wherein R 21 is 
alkyl or optionally substituted amino) ; or R 14 and R 15 are 
combined to form an optionally substituted thioamidino 
group; or R 11 and R 15 combined with the adjacent nitrogen 
form an optionally substituted nitrogen-containing 
heterocycle which may optionally has nitrogen, sulfur 
and/or oxygen in its ring), - (CH 2 ) 0 _ 3 OR 18 (wherein R 18 is 
hydrogen, alkyl, acyl or aryl), - (CH 2 ) ^CONHR 19 (wherein R 19 
is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 is 
alkyl or hydroxy), -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2 , -PO(OH)(R 22 ) 
(wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 (wherein R 23 
is alkyl or optionally substituted aryl), -(CH 2 ) 0 _ 3 CN, -R 41 - 
COOR 42 (wherein R 41 is alkenyl, and R 42 is hydrogen, or 
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alkyl), -(CH 2 ) X . 3 R 40 (wherein R 40 is optionally substituted 
aryl or optionally substituted heteroaryl), optionally 
substituted aryl or optionally substituted heteroaryl. 
Especially preferred is carboxy or -N (R 14 ) (R 15 ) (wherein R 14 
and R 15 are each independently hydrogen, alkyl, acyl or - 
S0 2 R 21 (wherein R 21 is alkyl or optionally substituted 
amino) ) . 

More preferable is -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, acyl or -S0 2 R 21 (wherein 
R 21 is alkyl or optionally substituted amino) , or wherein 
R 14 and R 15 are combined with the adjacent nitrogen to form 
an optionally substituted nitrogen-containing heterocycle 
which optionally has nitrogen, sulfur and/or oxygen in its 
ring) . 

The terms used in the text of the present 
specification will be described below. Each of the terms 
is used singly or in combination with other term to have 
the same definition. 

The m alkylene" means a C x -C 6 straight or branched 
alkylene group, and it is, for example, methylene, ethylene, 
trimethylene, propylene, tetramethylene, ethylethylene, 
pentamethylene or hexamethylene . Preferred is a C t -C 4 
straight alkylene group such as methylene/ ethylene, 
trimethylene or tetramethylene, and more preferable one is 
methylene. 

The ^alkenylene" means a C 2 -C 6 straight or branched 
alkenylene group wherein one or more double bonds are added 
to the above * alkylene" , and it is, for example, vinylene, 
propenylene or butenylene. Preferred is a C 2 -C 3 straight 
alkenylene group such as vinylene or propenylene. 

The m alkyl" means a C x -C X t straight or branched alkyl 
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group, and it is, for example, methyl/ ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-buthyl, tert-butyl, n- 
pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl, 
isohexyl, n-heptyl, n-octyl, n-nonyl or n-decyl . Preferred 
is a Cj-Cg alkyl group such as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-buthyl, tert-butyl n- 
pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl or 
isohexyl. 

The term m alkenyl" means a C 2 -C a straight or branched 
alkenyl group wherein one or more double bonds are added to 
the above * alkyl", and it is, for example, vinyl, 1- 
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3- 
butadienyl or 3-methyl-2-butenyl . 

The w aryl" means a monocyclic aromatic hydrocarbon 
group (e.g., phenyl) or a polycyclic aromatic hydrocarbon 
group (e.g., 1-naphthyl, 2-naphthyl, 1-antolyl, 2-antolyl, 
9-antolyl, 1-phenantolyl, 2-phenantolyl, 3-phenantolyl, 4- 
phenantolyl or 9-phenantolyl) . Preferred is phenyl or 
naphthyl (e.g., 1-naphthyl or 2-naphthyl) . 

The *heteroaryl" means a monocyclic aromatic 
heterocyclic group or a condensed aromatic heterocyclic 
group ; 

The monocycle aromatic heterocyclic group means a 
group which is derived from a 5- to 8-membered aromatic 
ring which may contain 1 to 4 of oxygen atom, sulfur atom, 
and/or nitrogen atom in the ring, and which may have a 
bonding position at any substitutable position. 

The condensed aromatic heterocyclic group means a 
group, wherein a 5- to 8-membered aromatic ring which may 
contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen 
atom in the ring is condensed with 1 to 4 of 5- to 8- 
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membered aromatic carboncycles or other 5- to 8-membered 
aromatic hetetrocycles and may have a bonding position at 
any substitutable position. 

The *heteroaryl" means the following groups: for 
example, furyl (e.g., 2-furyl or 3-furyl), thienyl (e.g., 

2- thienyl or 3-thienyl), pyrrolyl (e.g., 1-pyrrolyl, 2- 
pyrrolyl or 3-pyrrolyl), imidazolyl (e.g., 1-imidazolyl, 2- 
imidazolyl or 4-imidazolyl) , pyrazolyl (e.g., 1-pyrazolyl, 

3- pyrazolyl or 4-pyrazolyl) , triazolyl (e.g., 1,2,4- 
triazol-l-yl, 1, 2 . 4-triazolyl-3-yl or 1, 2, 4-triazol-4-yl) , 
tetrazolyl (e.g., 1-tetrazolyl, 2-tetrazolyl or 5- 
tetrazolyl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl or 5- 
oxazolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl or 
5-isoxazolyl) , thiazolyl (e.g., 2-thiazolyl, 4-thiazolyl or 
5-thiazolyl) , thiadiazolyl, isothiazolyl (e.g., 3- 
isothiazolyl, 4-isothiazolyl or 5-isothiazolyl) , pyridyl 
(e.g., 2-pyridyl, 3-pyridyl or 4-pyridyl), pyridazinyl 
(e.g., 3-pyridazinyl or 4-pyridazinyl) , pyrimidinyl (e.g.,. 
2-pyrimidinyl, 4-pyrimidinyl or 5-pyrimidinyl) , furazanyl 
(e.g., 3-furazanyl) , pyrazinyl (e . g. , 2-pyrazinyl) , 
oxadiazolyl (e.g., 1, 3, 4-oxadiazol-2-yl) , benzofuryl (e.g., 
2-benzo [b] furyl, 3-benzo [b) furyl, 4-benzo [b] furyl, 5- 
benzo [b] furyl, 6-benzo [b] furyl or 7-benzo [b] furyl) , 
benzothienyl (e.g. , 2-benzo [b] thienyl, 3-benzo [b] thienyl, 
4-benzo [b] thienyl, 5-benzo [b] thienyl, 6-benzo [b] thienyl or 
7-benzo [b] thienyl) , benzimidazolyl (e.g., 1-benzoimidazolyl, 
2-benzoimidazolyl, 4-benzoimidazolyl or 5-benzoimidazolyl ) , 
dibenzo furyl, benzoxazolyl, quinoxalyl (e.g., 2- 
quinoxalinyl, 5-quinoxalinyl or 6-quinoxalinyl) , cinnolinyl 
(e.g., 3-cinnolinyl, 4-cinnolinyl, 5-cinnolinyl, 6- 
cinnolinyl, 7-cinnolinyl or 8-cinnolinyl) , quinazolyl (e.g., 
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2- quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 6- 
quinazolinyl, 7-quinazolinyl or 8-quinazolinyl) , quinolyl 
(e.g., 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6- 
quinolyl, 7-quinolyl or 8-quinolyl), phthalazinyl (e.g., 1- 
phthalazinyl, 5-phthalazinyl or 6-phthalazinyl) , 
isoquinolyl (e.g., 1-isoquinolyl, 3-isoquinolyl, 4- 
isoquinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl or 
8-isoquinolyl) , puryl, pteridinyl (e.g., 2-pteridinyl, 4- 
pteridinyl, 6-pteridinyl or 7-pteridinyl) , carbazolyl, 
phenantridinyl, acridinyl (e.g., 1-acridinyl, 2-acridinyl, 

3- acridinyl, 4-acridinyl or 9-acridinyl) , indolyl (e.g., 1- 
indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6- 
indolyl or 7-indolyl) , isoindolyl, phenazinyl . (e .g. , 1- 
phenazinyl or 2-phenazinyl) or phenothiazinyl (e.g., 1- 
phenothiazinyl, 2-phenothiazinyl, 3-phenothiazinyl and 4- 
phenothiazinyl) . 

The term *cycloalkyl" means a C 3 -C 10 cyclic saturated 
hydrocarbon group, and it is, for example, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or 
cyclooctyl. Preferred is a C 3 -C 6 cycloalkyl group such as 
cyclopentyl or cyclohexyl. 

The term m cycloalkenyl" means a C 3 ~ C 10 cyclic non- 
aromatic hydrocarbon group, and it is, for example, 
cyclopropenyl (e.g., 1-cyclopropenyl) , cyclobutenyl (e.g., 

1- cyclobutenyl) , cyclopentenyl (e.g., 1-cyclopenten-l-yl, 

2- cyclopenten-l-yl or 3-cyclopenten-l-yl) , cyclohexenyl 
(e.g., 1-cyclohexen-l-yl, 2-cyclohexen-l-yl or 3- 
cyclohexen-l-yl) , cycloheptenyl (e.g., 1-cycloheptenyl) or 
cyclooctenyl (e.g., 1-cyclooctenyl) . Especially preferable 
is 1-cyclohexen-l-yl, 2-cyclohexen-l-yl or 3-cyclohexen-l- 

yi. 
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The term * heterocycle" means a non-aromatic 
heterocyclic group which contains at least one of nitrogen 
atom, oxygen atom and sulfur atom, and which has a bonding 
position at any substitutable position, and it is, for 
example, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, 1- 
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1- 
imidazolinyl, 2-imidazolinyl, 4-imidazolinyl, 1- 
imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 1- 
pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 1-pyrazolidinyl, 
3-pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 
3-piperidyl, 4-piperidyl, 1-piperazinyl, 2-piperazinyl, 2- 
morpholinyl, 3-morpholinyl, morpholino or tetrahydropyranyl 
In this regard, *the non-aromatic heterocyclic group" may 
be saturated or unsaturated, if it belongs to non-aromatic 
groups . 

*The optionally substituted nitrogen-containing 
heterocycle optionally having nitrogen, sulfur and/or 
oxygen atom in the cycle formed by combining R 14 and R 1S 
with an adjacent nitrogen atom" is preferagly a 5- or 6- 
membered heterocycle which may be optionally substituted by 
an oxo group. Examples thereof include [1, 2] -thiadinane 
1,1-dioxide, isothiazolidine 1,1-dioxide, piperidin-2-one, 
pyrrolidin-2-one, etc • 

The alkyl moiety of *alkoxy" is the same as defined in 
the above * alkyl" . Examples of the *alkoxy" include 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy 
and tert-butoxy, among which especially preferable is 
methoxy or ethoxy. 

The *alkoxycarbonyl" means a carbonyl substituted by 
the above *alkoxy", and it is, for example, methoxycarbonyl, 
e thoxycarbonyl , n-propoxycarbonyl , isopropoxycarbonyl , n- 



43 



butoxycarbonyl, isobutoxycarbonyl, or tert-butoxycarbonyl . 

The *alkoxyalkyl" means the above *alkyl" substituted 
by the above *alkoxy", and it is, for example, 
methoxymethyl, ethoxymethyl, n-propoxymethyl, 
isopropoxymethyl, n-butoxymethyl, isobutoxymethyl, tert- 
butoxymethyl, methoxyethyl, ethoxyethyl, n-propoxyethyl, 
isopropoxyethyl, n-butoxyethyl, isobutoxyethyl or tert- 
butoxyethyl . 

The *alkynyl" means a C 2 -C 8 alkynyl group, which is 
the above "alkyl" having one or more triple bonds, and it 
is, for example, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 
2-butynyl or 3-butynyl . 

The *alkylsulfonyl" means a sulfonyl substituted by 
the above * alkyl", and it is, for example, methyl sulfonyl, 
ethylsulfonyl, n-propylsulfonyl, isopropylsulf onyl, n- 
butylsulfonyl, isobutylsulfonyl, see-but ylsulf onyl, tert- 
butylsulfonyl, n-pentylsulfonyl, isopentylsulfonyl, 
neopentylsulfonyl, tert-pentylsulfonyl, n-hexylsulfoiiyl, 
isohexylsulfonyl, n-heptylsulfonyl, n-octylsulfonyl, n- 
nonylsulfonyl or n-decyl sulfonyl. 

The ^optionally substituted amino" means a substituted 
or unsubstituted amino. 

The ^optionally substituted carbamoyl" means a 
substituted or unsubstituted carbamoyl. 

The substituents of the * optionally substituted amino" 
and the ^optionally substituted carbamoyl" include, for 
example, an optionally substituted alkyl (e.g., methyl, 
ethyl, isopropyl), ben2yl, carbamoylalkyl (e.g., 
carbamoylmethyl) , a mono- or di-alkylcarbamoylalkyl (e.g., 
dimethylcarbamoylethyl) , hydroxyalkyl, heterocyclealkyl 
(e.g., morpholinoethyl, tetrahydropyranylethyl) , an 
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alkoxycarbonylalkyl (e.g. , ethoxycarbonylmethyl, 
ethoxycarbonylethyl) , a mono- or dialkylaminoalkyl (e.g., 
dime thylaminoe thy 1) , etc., an alkoxyalkyl (e.g., 
methoxyethyl, ethoxymethyl, ethoxyethyl, 1-propoxyethyl, 
etc.), an acyl (cf., formyl, an optionally substituted 
alkylcarbonyl (cf., acetyl, propironyl, butyryl, isobutyryl, 
valelyl, isovalelyl, pivaloyl, hexanoyl, octanoyl/ methoxy- 
ethylcarbonyl, 2, 2, 2-trif luoroethylcarbonyl, ethoxycarbonyl, 
methylcarbonyl, an alkoxyalkylcarbonyl (e.g., 
methoxyethylcarbonyl) , alkylcarbamoylalkylcarbonyl (e.g. , 
methylcarbamoylethylcarbonyl) , an alkoxycarbonylacetyl, 
etc.), an optionally substituted arylcarbonyl (e.g., 
benzoyl, toluoyl, etc.)), an optionally substituted aralkyl 
(e.g., benzyl, 4-F-benzyl, etc.), hydroxy, an optionally 
substituted alkylsulf onyl (e.g., methanesulfonyl, 
ethanesulfonyl, isopropylsulfonyl, 2, 2, 2-trif luoro- 
ethanesulfonyl, benzylsulfonyl, methoxyethylsulfonyl, etc.), 
an arylsulfonyl optionally substituted by an alkyl or a 
halogen (e.g., benzenesulfonyl, toluenesulfonyl, 4- 
fluorobenzenesulfonyl) , a cycloalkyl (e.g., cyclopropyl 
etc.), an aryl optionally substituted by an alkyl (e.g., 
phenyl, trityl, etc.), an alkylaiuinosulfonyl (e.g., 
alkylaminosulfonyl (e.g. , methylaminosulf onyl, 
dime thylaminosulf onyl, etc.), an alkylaminocarbonyl (e.g. , 
dimethylaminocarbonyl, etc.), an alkoxycarbonyl (e.g., 
ethoxycarbonyl, etc.), a cycloalkylcarbonyl 
(e.g., cyclopropylcarbonyl , cyclohexylcarbonyl , etc . ) , an 
optionally substituted sulfamoyl (e.g., sulfamoyl, 
methyl sulfamoyl, dimethylsulf amoyl, etc.), an 
alkylcarbonylamino (e.g., methylcarbonylamino) , a 
heterocycle (e.g., morpholino, tetrahydropyranyl) , an 
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optionally substituted amino (e.g., mono- or 
dialkylamino (e.g. , dimethylamino) , formyl amino ) , etc. The 
* optionally substituted amino" and the * optionally 
substituted carbamoyl" may optionally be substituted by one 
or two groups of the above substituents . 

The amino group of the * optionally substituted amino" 
and the * optionally substituted carbamoyl" may be 
substituted by an alkylene (e.g., trimethylene, 
tetramethylene, pentamethylene, etc.), etc., and may form a 
ring optionally containing O, S, together with the nitrogen 
atom of the amino group. 

The amino group of the 'optionally substituted amino" 
and the * optionally substituted carbamoyl" may form a 
nitrogen-containing heterocycle optionaly containing a 
sulfur atom and/or an oxygen atom together with the 
nitrogen atom to which two substituents of the amino group 
are adjacent (e.g., prererably a 5- to 7-membered ring, 
which is preferably saturated) . The ring may be optionally 
substituted by an oxo or hydroxy. For example, preferable 
are 5- or 6-membered rings such as piperidino, morpholino, 
pyrrolidino, thiadinan-2-yl, 2-oxopiperidino, 2- 
oxopyrrolidino, 1, 1-dioxide-l, 2-thiadinan-2-yl, 4- 
hydroxymorpholino, etc . 

Preferable 'optionally substituted amino" and 
* optionally substituted carbamoyl" are the groups of the 
following formulae (hereinafter, referred to as Substituent 
Group A-l) . These groups are suitable for R 28 and R 29 . 
[Chemical formula 102] 
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Or, they are optionally substituted aminos (e.g., -NHSO^e, 
-NHCOMe, -NHS0 2 NMe 2 , -NHS0 2 iPr, -NHS0 2 -Ph-4F, -NHS0 2 Et, - 
NHS0 2 Bn, -NHS0 2 CH 2 CF 3 , -NHS0 2 CH 2 C0 2 Me, -NHS0 2 CHCH 2 iPr, - 
NHS0 2 CHCH 2 Ph, -NHS0 2 CH 2 CH 2 Ph, -NHCOCH 2 CH 2 OMe, -NHCOPh, - 
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NHCOEt, -NHCO-c-Pr, -NHCO-c-hex, -NHCOCH 2 C0 2 Et, . -NHCO-2- 
thienyl, -NHCO-5-isoquinazolyl, -NHCONMe 2 , -NHC0 2 Et , - 
NHCOC0 2 Et, -NHCOCHzCH.CO^e, N-succinimde, -NHCOCONMe 2 , - 
NHCOCONH 2 , -NHC0 2 Me , -NHCO-2-pyrimidine, -NHCO-2-f uran, - 
NHCO-3-triazole-l-Me, -NHC0 2 iPr and -NHC0 2 CH 2 CH 2 OMe ) ; and 
optionally substituted carbamoyls (e.g., -CONHiPr, - 
CONHCH 2 CH 2 OMe, -CONH-N-morpholinyl, -CONHNHAc, -CO-(4-Me- 
piperazine) , -CONH- (2-thiazole) , -CONHCH 2 CONMe 2 , - 
CONH(CH 2 ) 3 OCOCF 3 , -CONEt 2 , -CO-morpholinyl, -CONHS0 2 Me, - 
CONMeSO^e and -CONHS0 2 Ph) ... 

R 2a and R 29 are more preferably an optionally 
substituted amino (e.g., -NHCOMe, -NHS0 2 NMe 2 , -NHCOCH 2 CH 2 OMe, 
-NHCOPh, -NHCOCH 2 C0 2 Et, -NHCO-2-thienyl, -NHC0 2 Et, - 
NHCOCH^H.CO^e, -NHCOCONMe 2/ -NHCOCONH 2 ) ; an optionally 
substituted alkynyl (e.g., -C = CCH 2 OMe, -C = CCH 2 NHAc, -C = 
CCH 2 NHS0 2 Me, -C = C-c~pen- (1-OH) , -C = CCH 2 OH) ; -CH 2 CH=CH 2 , -N— 
morpholinyl, or hydrogen, etc. 

When R 28 and R 29 are optionally substituted alkyls, the 
substituents thereof include those in the above mentioned 
Substituent Group A, and preferable are hydroxy, an alkoxy 
(e.g., methoxy or ethoxy) , CONH 2 , CN, an alkoxycarbonyl 
(e.g., methoxycarbonyl or ethoxycarbonyl) , COOH, an 
optionally substituted phenyl (e.g., 4-F-phenyl), etc. 

The *alkylthio" means a group in which sulfur atom is 
substituted by the above *alkyl", and it is, for example, 
methylthio, ethylthio, n-propylthio, isopropylthio, n- 
butylthio, isobutylthio, sec-butyl thio, tert-butylthio, n- 
pentylthio, isopentylthio, neopentylthio, tert-pentylthio, 
n-hexylthio, isohexylthio, n-heptylthio, n-octylthio, n- 
nonylthio or n-decylthio . Preferable is a group in which 
sulfur atom is substituted by a C x -C 6 alkylthio. 
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The *alkylthioalkyl" means the above *alkyl" 
substituted by the above 'alkylthio" , and examples thereof 
include methyl thiomethyl, ethyl thiomethyl, n- 
propyl thiomethyl , i sopropylthiome thyl , n-but yl thiomethyl , 
isobutyl thiomethyl, sec-butyl thiomethyl, tert- 
butyl thiomethyl, n-pentyl thiomethyl, isopentyl thiomethyl, 
neopentylthiomethyl, tert-pentyl thiomethyl, n- 
hexyl thiomethyl, isohexyl thiomethyl, n-heptylthiomethyl, n- 
octylthiomethyl, n-nonyl thiomethyl, n-decyl thiomethyl, 
methyl thioethyl, ethyl thioethyl, n-propyl thioethyl, 
i sopropyl thioethyl , n-but ylthioe thyl , isobut yl thioethyl , 
sec-butylthioethyl, tert-butylthioethyl, n-pentyl thioethyl, 
isopentylthioethyl, neopentyl thioethyl, tert-pentyl thio- 
ethyl, n-hexylthioethyl, isohexyl thioethyl, n- 
heptylthioethyl, n-octylthioethyl, n-nonyl thioethyl and n- 
decylthioethyl. A alkyl substituted by a C a . 6 alkylthio 
is preferable. 

The *haloalkyl" means the above * alkyl" . substituted by 
one or more halogens. A C x -C 3 halogenated alkyl is 
preferable, and it is, for example, trif luoromethyl, 
chloromethyl, dichloromethyl, 1, 1-dichloroethyl or 2,2,2- 
trichloroethyl . 

The *haloalkoxy" means a group in which oxygen atom is 
substituted by the above *haloalkyl" , and it is, for 
example, trif luoromethoxy, chloromethoxy, dichloromethoxy, 
1, 1-dichloroethoxy or 2, 2, 2-trichloroethoxy . 

The m haloalkoxyalkyl" means the above 'alkyl" 
substituted by the above *haloalkoxy" , and it is, for 
example, t r i f luoromethoxyme thyl , chlorome thoxymethyl , 
dichloromethoxymethyl, 1, 1-dichloroethoxymethyl, 2,2, 2- 
trichloroethoxymethyl, trif luoromethoxyethyl, 
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chloromethoxyethyl, dichloromethoxyethyl, 1,1- 
dichloroethoxyethyl or 2, 2, 2-trichloroethoxyethyl . 

The *acyl" means a carbonyl substituted by the above 
* alkyl" or a carbonyl substituted by the above m aryl" , and 
it is, for example, acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, hexanoyl, octanoyl, lauroyl 
or benzoyl. 

The m alkylcarbonyl" means a carbonyl substituted by 
the above * alkyl", and it is, for example, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
pivaloyl, hexanoyl, octanoyl or lauroyl. \ 

The m alkylcarbonyloxy" means a group in which an 
oxygen atom is substituted by the above m alkyl carbonyl'' , 
and it is, for example, acetyloxy, propionyloxy, butyryloxy, 
isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, 
hexanoyloxy, octanoyloxy or lauroyloxy. 

The % aralkyl" means the above * alkyl" substituted by 1 
to 3 of the above *aryl"s, and it is, for example, benzyl,- 
diphenylmethyl, triphenylmethyl, phenethyl, 1- 
naphthylmethyl or 2-naphthylmethyl . 

The * heteroaralkyl" means the above * alkyl" 
substituted by 1 to 3 of the above *heteroaryl" s . A 
heteroaralkyl of which the alkyl moiety has 1 to 4 carbon 
atoms is preferable. A heteroaralkyl of which the alkyl 
moiety has 1 or 2 carbon atoms is especially preferable, 
and examples thereof include furylmethyl, thienylmethyl, 
pyrrol ylmethyl, imidazolylmethyl , pyrazolylmethyl, 
triazolylmethyl, tetrazolylmethyl, oxazolylmethyl, 
isoxazolylmethyl, thiazolylmethyl, thiadiazolylmethyl, 
isothiazolylmethyl, pyridylmethyl, pyridazinylmethyl, * 
pyrimidinylmethyl/ . f urazanylmethyl, pyrazinylmethyl, 
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oxadiazolylmethyl, benzof urylmethyl, benzothienylmethyl/ 
benzimidazolylmethyl, dibenzof urylmethyl , 
benzooxazolylmethyl, quinoxalylmethyl, cinnolinylmethyl, 
quinazolylmethyl, quinolylmethyl, phthalazinylmethyl, . 
isoquinolylmethyl , puriy lmethyl , pter idinylme thyl , 
carbazolylmethyl , phenantr idinylme thyl , acridinylmethyl , 
indolylmethyl, isoindoly lmethyl, phenazinylmethyl, 
phenothiazinylmethyl, furylethyl/ thienylethyl, 
pyrrolylethyl, imidazolylethyl, pyrazolylethyl, 
triazolylethyl, tetrazolylethyl, oxazolylethyl, 
isoxazolylethyl, thiazolylethyl, thiadiazolylethyl, 
isothiazolylethyl, pyridylethyl,. pyridazinylethyl, 
pyrimidinylethyl, furazanylethyl, pyrazinylethyl, 
oxadiazolylethyl, benzo furylethyl, benzothienylethyl, 
benzimidazolylethyl, dibenzo furylethyl, benzooxazolylethyl, 
uinoxalylethyl , cinnolinylethyl , quinazolylethyl , 
quinolylethyl, phthalazinylethyl, isoquinolylethyl, 
puriylethyl, pteridinylethyl, carbazolylethyl, 
phenantr idinylethyl , acridinyle thyl , indolyle thyl , 
isoindolylethyl, phenazinylethyl and phenothiazinylethyl . 

In this regard, *aryl", *aralkyl", * heteroaryl" 
*heteroaralkyl" and *alkyl" of *aryloxy", *heteroaryloxy" , 
m aryl thio" , m heteroaryl thio" , m aralkyloxy" , 
*heteroaralkyloxy" , *aralkylthio" , *heteroaralkylthio" , 
m aryloxyalkyl" , *heteroaryloxyalkyl" , m arylthioalkyl" , 
m heteroaryl thioalkyl" , *arylsulfonyl" , *heteroarylsulfonyl", 
*aralkylsulfonyl" and *heteroaralkylsulfonyl" are the same 
as defined in the above. 

In the case that the following optionally substituted 
groups have the substituents, each of such groups may be 
optionally substituted at any position (s) by the same or 
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different 1 to 4 substituents : such optionally substituted 
groups are "optionally substituted alkylene", "optionally 
substituted alkenylene" , "optionally substituted alkyl", 
"optionally substituted alkenyl", "optionally substituted 
aryl", "optionally substituted heteroaryl", "optionally 
substituted cycloalkyl", "optionally substituted 
cycloalkenyl" , "optionally substituted heterocycle" , 
"optionally substituted aralkyl" , "optionally substituted 
heteroaralkyl" , "optionally substituted aryloxy", 
"optionally substituted heteroaryloxy" , "optionally 
substituted arylthio" , "optionally substituted 
heteroarylthio" , "optionally substituted aralkyloxy" , 
"optionally substituted heteroaralkyloxy" , "optionally 
substituted aralkyl thio" , "optionally substituted 
heteroaralkylthio", "optionally substituted aryloxyalkyl" , 
"optionally substituted heteroaryl oxyalkyl" , "optionally 
substituted arylthioalkyl" , "optionally substituted 
heteroaryl thioalkyl", "optionally substituted arylsulfonyl" 
"optionally substituted heteroarylsulfonyl" , "optionally 
substituted aralkyl sulfonyl" , "optionally substituted 
heteroaralkylsulfonyl" , "optionally substituted 
alkoxycarbonyl", "optionally substituted alkoxy", 
"optionally substituted alkynyl", "optionally substituted 
sulfamoyl", and "optionally substituted arylcarbonyl" . In 
this regard, these substituents can be selected from the 
Substituent Group A or Substituent Group A-l, and may be 
any ones as long as these substituents do not interfere the 
inhibitory activity against integrase. 

The substituents are, for example, hydroxy, carboxy, 
halogen (e.g., F, CI, Br or I), haloalkyl (e.g., CF 3 , CH 2 CF 3 
and CH 2 CC13) , alkyl (e.g., methyl, ethyl, isopropyl and 
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tert-butyl), alkenyl (e.g., vinyl) , alkynyl (e.g., ethynyl), 
cycloalkyl (e.g., cyclopropyl) , cycloalkenyl (e.g., 
cyclopropenyl) , alkoxy (e.g., raethoxy, ethoxy, propoxy and 
butoxy) , alkenyloxy (e.g., vinyloxy and allyloxy) , 
alkoxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl and 
tert-butoxycarbonyl) , nitro, nitroso, optionally 
substituted amino (e.g., alkylamino (e.g., methylamino, 
ethylamino and dimethyl amino) , acylamino (e.g., acetylamino 
and benzoylamino) , aralkylamino (e.g., benzylamino, 
tritylamino and hydroxyamino) , azide, aryl (e.g., phenyl), 
aralkyl (e.g., benzyl), cyano, isocyano, isocyanate, 
thiocyanate, isothiocyanate, mercapto, alkylthio (e.g., 
methylthio), alkylsulfonyl (e.g., methanesulfonyl and 
ethanesulfonyl) , optionally substituted carbamoyl (e.g., 
alkylcarbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl and 
dimethylcarbamoyl) , sulfamoyl, acyl (e.g., formyl and 
acetyl), formyloxy, haloformyl, oxal, thioformyl, 
thiocarboxy, dithiocarboxy, thiocarbamoyl, sulfino, sulfo, 
sulfoamino, hydrazine azide, ureide, amidino, guanidino, 
phthalimide, oxo, etc. 

Among the substituents of 'optionally substituted 
aryl", 'optionally substituted heteroaryl" , 'optionally 
substituted cycloalkyl", 'optionally substituted 
cycloalkenyl" and 'optionally substituted heterocycle" 
exemplified for R 6 , especially preferred is hydroxy, 
carboxy, halogen (e.g., F, CI, Br or I), haloalkyl (e .g. , 
CF 3 , CH 2 CF 3 or CH 2 CC1 3 ) , alkyl (e.g., methyl, ethyl, 
isopropyl or tert-butyl), alkenyl (e.g., vinyl), alkynyl 
(e.g., ethynyl), cycloalkyl (e.g., cyclopropyl) , 
cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, 
ethoxy, propoxy or butoxy) , alkoxycarbonyl (e.g., 
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methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl) , 
nitro, optionally substituted amino (e.g., alkylamino (e.g. 
methylamino, ethylamino or dimethylamino) / acylamino (e.g., 
acetyl amino or benzoylamino), aralkylamino (e.g., 
benzyiamino, tritylamino) or hydroxy amino ) , azide, aryl 
(e.g., phenyl), aralkyl (e.g., benzyl), cyano, mercapto, 
alkylthio (e.g., methylthio) , alkylsulf onyl (e.g., 
methanesulfonyl or ethanesulf onyl) , optionally substituted 
carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl), 
formyloxy, thiocarbamoyl, sulfoamino, hydrazino, azide, 
ureide, amidino or guanidino. Especially preferable is 
alkyl, haloalkyl, halogen (especially F, Cl or Br) or 
alkoxy (especially methoxy) , and further, mono-substitution 
or di-substitution is preferable. :. 

Among the substituents of ^optionally substituted 
alkylene" and * optionally substituted alkenylene" 
exemplified for Z l , Z 2 and Z 3 , especially preferred is 
hydroxy, carboxy, halogen (e.g., F, Cl, Br or I), haloalkyl 
(e.g., CF 3 , CH 2 CF 3 or CH 2 CC1 3 ) , alkyl (e.g., methyl, ethyl, 
isopropyl or tert-butyl), alkenyl (e.g., vinyl), alkynyl 
(e.g., ethynyl), cycloalkyl (e.g., cyclopropyl) , 
cycloalkenyl (e.g., cyclopropenyl) , alkoxy (e.g., methoxy, 
ethoxy, propoxy or butoxy) , alkoxycarbonyl (e.g., 
methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl) , 
optionally substituted amino (e.g., alkylamino (e.g., 
methylamino, ethylamino or dimethylamino), acylamino (e.g., 
acetylamino or benzoylamino), aralkylamino (e.g., 
benzylamino or tritylamino) or hydroxyamino) , aryl (e.g., 
phenyl), aralkyl (e.g., benzyl), cyano, mercapto, alkylthio 
(e.g., methylthio), alkylsulfonyl (e.g., methanesulfonyl or 
ethanesulfonyl) , optionally substituted carbamoyl, 
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sulfamoyl, acyl (e.g., formyl or acetyl ), formyloxy, 
thiocarbamoyl, sulfoamino, hydrazine, azide, ureide, 
amidino or guanidino. 

In the case that a group selected from Substituent 
Group A is "optionally substituted aryl", "optionally 
substituted heteroaryl", ^optionally substituted 
cycloalkyl", "optionally substituted cycloalkenyl" , 
"optionally substituted heterocycle" , "optionally 
substituted aralkyl", "optionally substituted 
heteroaralkyl" , "optionally substituted aryloxy", 
"optionally substituted heteroaryloxy" , "optionally 
substituted heterocycloxy", "optionally substituted 
arylthio", "optionally substituted heteroaryl thio" , 
"optionally substituted aralkyloxy" , "optionally 
substituted heteroaralkyloxy" , "optionally substituted 
aralkylthio", "optionally substituted heteroaralkylthio" , 
"optionally substituted aryloxyalkyl" , "optionally 
substituted heteroaryloxyalkyl" , "optionally substituted 
arylthioalkyl" , "optionally substituted 

heteroaryl thioalkyl", "optionally substituted arylsulfonyl" , 
•optionally substituted heteroarylsulfonyl" , "optionally 
substituted aralkylsulfonyl" or "optionally substituted 
heteroaralkylsulfonyl" , especially preferred among the 
above substituents is hydroxy, carboxy, halogen (e.g., F, 
CI, Br or I), haloalkyl (e.g., CF 3 , CH 2 CF 3 or CH 2 CC1 3 ) , alkyl 
(e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl 
(e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyl (e.g., 
cyclopropyl) , cycloalkenyl (e.g., cyclopropenyl) , alkoxy 
(e.g., methoxy, ethoxy, propoxy or butoxy) , alkoxycarbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl or tert- 
butoxycarbonyl) , nitro, optionally substituted amino (e.g., 
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alkylamino (e.g., methyl ami no, ethylamino or dimethylamino) , 
acylamino (e.g./ acetylamino or benzoylamino) , aralkylamino 
(e.g., benzylamino or tritylamino) or hydroxyamino) , azide, 
aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano, 
mercapto, alkylthio (e.g., methylthio) , alkylsulfonyl (e.g., 
methanesulfonyl or ethanesulfonyl) , optionally substituted 
carbamoyl, sulfaraoyl, acyl (e.g., formyl or acetyl), 
formyloxy/ thiocarbamoyl, sulfoamino, hydrazino, azide, 
ureide, amidino or guanidino. Especially, alkyl, haloalkyl, 
halogen (especially F, CI or Br), or alkoxy (especially 
methoxy) is preferable, and further, monosubstitution or 
disubstitution is preferable. 

The compounds of the present invention (I) include 
compound (II), (III), (III-l), (IV-I), (IV-2), (V), (VI), 
(VII), (VIII); (IX), (X), (V), etc. as explained above, and 

Compound (III), (III-l)" and (V) are preferable. 

In compound (III) or (III-l), it is preferred that Y 
is OH; R B is -COR 26 or -CONR 8 R 9 ; R 21 is hydrogen; R 2 is 

hydrogen; and R 1 is -Z 2 -R 5 . 

More preferably, R B is -COR 26 ; and R 1 is benzyl 

optionally substituted by halogen, especially p-F-benzyl. 
More preferably, R 26 is hydroxy, alkoxy, alkyl, 

alkoxyalkyl, cycloalkyl, or optionally substituted 

heterocycleoxy; and more preferably is hydroxy, alkoxy 
(e.g., methoxy), or optionally substituted heterocycleoxy 
(e.g., optionally substituted 4-piperidyloxy (examples of 

substituent: acyl (e.g., alkylcarbonyl, preferably acetyl, 

sulfonyl, preferably alkylsulfonyl (e.g., methanesulfonyl); 

formyl; alkyl (e.g., methyl, ethyl, isopropyl) ) ) . 

Preferably, R 28 is carboxy, the above optionally 

substituted alkyl, or optionally substituted amino or 
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optionally substituted carbamoyl as listed in Substituent 
Group A-l, or the like. 

In Compound (V) , it is preferred that Y is OH; R A is - 
C(=0)-R 7 (wherein R 7 is hydroxy, optionally substituted 
alkoxy, NR fl R 9 (wherein R 8 and R 9 are each independently 
hydrogen, optionally substituted alkyl, optionally 
substituted alkoxy or optionally substituted amino) or 
optionally substituted heterocycleoxy; R 2 is hydrogen; and 
R 1 is -Z 2 -R 5 . 

More preferably, R A is a group of formula: -C(=0)-R 7 
(wherein R 7 is hydroxy, optionally substituted alkoxy (e.g., 
methoxy) , NR 8 R 9 (R 8 is hydrogen, R 9 is hydrogen, alkyl 
optionally substituted by alkoxy (e.g., methoxyethyl) or 
amino optionally substituted by alkyl (e.g., N,N- 
dimethylamino) ) or optionally substituted heterocycleoxy 
(e.g., optionally substituted 4-piperidyloxy (example of 
its substituent: acyl (e.g., alkylcarbonyl, preferably 
acetyl); sulfonyl, preferably alkylsulf onyl (e.g., 
methanesulfonyl) ; formyl; alkyl (e.g., methyl, ethyl, 
isopropyl) ) ) ; and R 1 is benzyl optionally substituted by 
halogen. 

Further, R 7 and R 26 may be the same substituents . 

R 29 is preferably carboxy, an optionally substituted 
alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, or an optionally substituted amino or 
an optionally substituted carbamoyl as described above, and 
especially the groups included in Substituent Group A-l are 
more preferable. 

In other preferable mode, R 28 or R 29 is selected from 
Substituent Group A-2 as given below: 
[Chemical formula 103] 
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[Chemical formula 104] 
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The present invention includes a compound and a 
prodrug, a pharmaceutical^ acceptable salt or a solvate 
thereof. All of the theoretical possible tautomers and 
geometrical isomers of the compound of the present 
invention are also within the scope of the present 
invention. For example, a compound of the formula (I) 
wherein Y is oxo, thioxo or imino (a keto form) is also 
included in the present invention, as far as it is a 
tautomer of a compound wherein Y is hydroxy, mercapto or 



amino (an enol form) . 
[Chemical formula 35] 




A prodrug is a derivative of a compound of the 
present invention having a group which can be chemically, or 
metabolically decomposed, and such a prodrug is converted 
into a pharmaceutical^ active compound of the present 
invention by means of solvolysis or by placing the compound 
in vivo under physiological conditions. Method for 
selecting and preparing an appropriate prodrug derivative 
is described in the literature such as Design of Prodrugs, 
Elsevier, Amsterdam 1985. 

It is known that HIV multiplies vigorously in a lymph 
node even in the asymptomatic term. Thus, a prodrug of a 
compound of the present invention is preferably a lymph- 
directed one. The diseases caused by HIV include an AIDS- 
associated encephalopathy. Thus, a preferable prodrug of a 
compound of the present invention is a brain-directed one. 
As these lymph-directed prodrug and brain-directed prodrug, 
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the following prodrugs with higher lipophilicity are 
preferable. 

When a compound of the present invention has a 
carboxyl group, an ester derivative prepared by reacting an 
original acid compound with a suitable alcohol or an amide 
derivative prepared by reacting an original acid compound 
with a suitable amine is exemplified as a prodrug. An 
especially preferred ester derivative as an prodrug is 
methylester, ethylester, n-propylester, isopropylester, n- 
butylester, isobutylester, tert-butylester, 
morpholinoethylester or N, N-diethylglycolamidoester . 

When a compound of the present invention has a hydroxy 
group, an acyloxy derivative prepared by reacting a 
compound having a hydroxyl group with a suitable, acylhalide 
or a suitable acid anhydride is exemplified as a prodrug. 
An especially preferred acyloxy derivative as a prodrug is 
-0(=0)-CH 3 , -OC(=0)-C 2 H 5 , -OC(=0)-(tert-Bu), -0C (=0) -C 15 H 3ir 
-0C (=0) - (m-COONa-Ph) , -OC (=0) -CH 2 CH 2 COONa, -0 (C=0) - 
CH(NH 2 )CH 3 or -OC (=0) -CH 2 -N (CH 3 ) 2 . 

When a compound of the present invention has an amino 
group, an amide derivative prepared by reacting a compound 
having amino with a suitable acid halide or a suitable 
mixed anhydride is exemplified as a prodrug. An especially 
preferred amide derivative as a prodrug is -NHC(=0)- 
(CH 2 ) 20 CH 3 or -NHC(=0)-CH(NH 2 )CH 3 . 

Especially in the case of a compound of the present 
invention, a prodrug can be produced by the chemical 
modification of a substituent Y. For example, Y is 
substituted by acyl and it is examined whether or not the 
prodrug is converted into a compound of the present 
invention by means of solvolysis or by placing the compound 
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under a physiological condition. Therefore, even if Y is a 
substituent other than hydroxy, mercapto or amino, a 
compound in which Y is converted to hydroxy, mercapto or 
amino by means of solvolysis or by placing the compound 
under a physiological condition is a prodrug of the present 
invention and is included in the scope of the present 
invention. For example, a compound converted into a 
compound of the present invention in phosphate buffer 
(pH7 .4) -ethanol or plasma is a prodrug of a compound of the 
present invention. 

Pharmaceutically acceptable salts of a compound of the 
present invention include, as basic salts, for example, 
alkali metal salts such as sodium or potassium salts; 
alkaline-earth metal salts such as calcium or magnesium 
salts; ammonium salts; aliphatic amine salts such as 
trimethylamine, triethylamine, dicyclohexylamine, 
ethanolamine, diethanolamine, triethanolamine or procaine 
salts; aralkyl amine salts such as N, N- 

dibenzylethylenediamine salts; alarkylamine salts such as 
benathamine; heterocyclic aromatic amine salts such as 
pyridin salts, picoline salts, quinoline salts or 
isoquinoline salts; quaternary ammonium salts such as 
tetramethylammonium saits, tetraethylammonium salts, 
benzyltrimethylammonium salts, benzyltriethylammonium salts, 
benzyltributylammonium salts, methyltrioctylammonium salts 
or tetrabutylammonium salts; and basic amino acid salts 
such as arginine salts or lysine salts. Acid salts include, 
for example, mineral acid salts such as hydrochloride, 
sulfates salts, nitrate salts, phosphates salts, carbonates 
salts, hydrogencarbonates of perchlorate; organic acid 
salts such as acetates, propionates, lactates, maleates, 
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fumarates, tararic acid salts, malates, citrates salts, or 
ascorbates; sulfonates such as methanesulfonates, 
isethionates, benzenesulfonates, or p-toluenesulfonates; 
and acidic amino acid salts such as aspartates or 
glutamates. 

Furthermore, various solvates of a compound of the 
present invention, for example, monosolvate, disolvate, 
monohydrate or dihydrate are also within the scope of the 
present invention. 

The term m inhibit" means that a compound of the 
present invention suppresses the action of integrase. 

The term 'pharmaceutically acceptable" means harmless 
in view of the prevention and the treatment. 

The preferable compound of the present invention 
exhibit a potent inhibitory activity against integrase in 
vitro and/or in vivo experiments, and has low cytotoxity 
and good solubility. 

In Compound (III) or Compound (V), the presence of R l . 
and the binding position thereof, and/or the kinds of the 
R A and R B are one of the important factors for exhibiting 
the integrase inhibitory activity. Besides, the kinds of 
the substituents for R 28 and R 29 are also important. 

General and representative processes for preparing the 
compounds of the present invention are explained below. 

The representative production processes described 
below are not intended to limit the process for preparing 
the compounds of the present invention. Also, other 
process can afford the compounds of the present invention. 
[Chemical formula 36] 
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B ^ Z 1-Z 2 -Z 3 -R 6 



Stepl HO' 




Z 1 -Z 2 -Z 3 -R 6 



(A) 



(B) 



Step 1 



This step is to prepare Compound (B) from Compound (A) 
by deprotecting a carboxyl protective group and a phenolic 
hydroxyl protective group. 

This step can be carried out by heating with 
trialkylsilyl halide in the presence of alkali metal iodide 
in a reaction solvent. 

As the trialkylsilyl halide, trimethylsilyl chloride 
can be used. 

As the alkali metal iodide, Nal or KI can be used. 

The reaction temperature may be from room temperature 
to 100°C / preferably from 70 to 90°C. 

The reaction solvent may be a polar solvent such as 
acetonitrile. 

This step can be carried out, using hydrogen bromide 
in acetic acid at elevated temperature. The reagent is 
preferably 47 % hydrogen bromide in acetic acid. 

Alternatively, the reaction may be carried out, using 
BBr 3 at 0°C to room temperature, or using pyridinium 
chloride at 150°C to 220°C. 
[Chemical formula 37] 



65 





This step converts Compound <C) into Compound (D) by 
transforming carboxylic acid into diacyl hydrazine. This 
step may be carried out by reacting a carboxylic acid and 
monoacylhydrazine in the presence of a condensing reagent 
in a suitable solvent. 

As the condensing reagent, dicyclohexylcarbodiimide, 
or l-ethyl-3- (3-dimethylaminopropyl) carbodiimide 
hydrochloride can be used. If required/ a reagent such as 
1-hydroxybenzotriazole, N-hydroxysuccinimide or the like 
may be added. 

The reaction temperature is from 0 to 100°C, 
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preferably 20 to 30°C. The preferable reaction solvent is 
an aprotic solvent in general, and tetrahydrofuran, N,N- 
dimethylformamide or the like is preferable. 
Step 3 

This step converts Compound (D) into Compound (E) by 
cyclizing diacylhydrazine to form an oxadiazole ring. 

This step may be carried out by treating 
diacylhydrazine with phosphorus oxychloride or thionyl 
chloride at elevated temperature. 

The reaction temperature is 50 to 100°C, preferably 80 
to 100°C. 

This Step may also be carried out using 
dibromotriphenylphosphorane in the presence of a base such 
as triethylamine, wherein the reaction temperature is.O to 
100°C, preferably 0 to 30°C. The reaction solvent is 
preferably dichlorome thane, tetrahydrofuran or the like. 
Step 4 

This step converts Compound (E) into Compound (F) by 
carrying out the reaction in the same manner as in Step 1. 
Step 5 

This step is to prepare Compound (G) from Compound (C) 
by condensing a earboxylic acid and alpha-aminoketone to 
prepare an amide. 

This step may be Carried out by reacting the 
earboxylic acid and alpha-aminoketone in the presence of a 
condensing reagent in a suitable solvent. 

As the condensing reagent, dicyclohexylcarbodiimide, 
l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride 
or the like can be used. If necessary, a reagent such as 
1-hydroxybenzotriazole, N-hydroxysuccinimide or the like 
may be added. 
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The reaction temperature is 0 to 100°C, preferably 20 
to 30°C. 

The reaction solvent is preferably an aprotic solvent 
in general/ and tetrahydrof uran, N, N-dimethylformamide or 
the like are preferable. 
Step 6 

This step converts Compound (G) into Compound (H) in 
the same manner as in Step 3. 
Step 7 

This step converts Compound (H) into Compound (J) in 
the same manner as in Step 1. 
[Chemical formula 38] 




Step 8 

This step converts Compound (D) into Compound (K) by 
cyclizing diacylhydrazine into a thiadizole ring. 

This step may be carried out by heating 
diacylhydrazine with phosphorus pentasulfide or a Lawson 
reagent . 

The reaction temperature is 50 to 150°C, preferably 
from 80 to 100°C. 

The reaction solvent is preferably toluene, 
tetrahydrof uran or the like. 
Step 9 

This step converts Compound (K) into Compound (L) in 
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the same manner as in Step 1. 
Step 10 

This step converts Compound (G) into Compound (M) in 
the same manner as in Step 8 . 
Step 11 

. This step converts Compound (M) into Compound (N) in 
the same manner as in Step 1. 
[Chemical formula 39] 




(Q) 

(wherein R° is alkyl, aryl, heteroaryl or the like.) 
Step 12 

This step converts Compound (O) into Compound (P) to 
form ketone from ester. 



This step may be carried out by reacting ester and an 
organometalic reagent in a suitable solvent. 

As the organometalic reagent, alkyllithium, 
aryllithium, heteroaryllitium, a Grignard reagent or the 
like can be used. 

The reaction temperature is -70°C to room temperature, 
preferably -70°C to 0°C. 

As the reaction solvent, an ether type solvent can be 
used, and tetrahydrofuran, diethyl ether or the like is 
preferable. 
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Step 13 

This step converts Compound (P) into Compound (Q) in 
the same manner as in Step 1. 
[Chemical formula 40] 




(Q) (R) 
Step 14 



This step converts Compound (R) into Compound (S) in 
the same manner as in Step 2 . 
Step 15 

This step converts Compound (S) into Compound (T) in 
the same manner as in Step 3. 
Step 16 

This step converts Compound (T) into Compound (U) in 
the same manner as in Step 1. 
[Chemical formula 41] 




(X) 



Step 17 
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This step converts Compound (V) into Compound (W) to 
prepare a ketone body from a halogen compound (X=C1, Br, I) . 

This step can be carried out by converting the halogen 
compound (X=C1, Br, I) into a corresponding organometallic 
compound (M=metal) in the presence of an organometallic 
reagent, and then by treating it with a carboxylic acid 
chloride or a reactive ester in a suitable solvent. 

As the organometallic reagent, alkyllitium, 
aryllithium or the like can be used. 

The reaction temperature is -70°C to room temperature, 
preferably -70 to 0°C. 

As the reaction solvent, an ether type solvent can be 
used, and tetrahydrofuran, diethyl ether or the like is 
preferable. 
Step 18 

This step converts Compound (W) into Compound (X) in 
the same manner as in Step 1. 
[Chemical formula 42] 
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Step 20 



Step 22 



(AC) (AD) 
Step 19 



This step converts Compound (Y) into Compound (Z) . 

The step can be carried out by reacting Compound (Y) 
with bromine or the like in an acetic acid solvent in the 
presence of sodium acetate. 
Step 20 

This Step converts Compound (Z) into Compound (AA) by 
introducing carbon monoxide. 

This Step is carried out by reacting Compound (Z) with 
carbon monoxide in a solvent such as dimethyl sulfoxide or 
the like in the presence of palladium acetate (II)/ 1,3- 
bis(diphenylphosphino) propane, triethylamine, and water. 
Step 21 

This Step converts Compound (AA) into Compound (AB) by 
the Curtius rearrangement reaction. 

This Step can be carried out by treating Compound (AA) 
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with diphenylphosphoric acid azide and triethylamine in a 
solvent such as dimethylf ormamide or the like. 
Step 22 

This Step converts Compound (AB) into Compound (AC) by 
conventional N-alkylation, N-acylation, N-sulfonylation or 
the like. 
Step 23 

This Step converts Compound (AC) into Compound (AD) in 
the same manner as in Step 1. 

Further preferable process for preparing Compounds 
(III) and (III-l) of the present invention or intermediates 
thereof is exemplified below: 
[Chemical formula 106] 




(wherein Q is halogen; 
N is an integer of 0 to 3; 

X 1 is hydrogen or a phenolic hydroxy protective group; 
R 26 is hydroxy, alkoxy, alkyl, alkoxyalkyl, cycloalkyl, 
optionally substituted aryl, optionally substituted 
heteroaryl, or optionally substituted heterocycleoxy or - 
N(R 8 ) (R 9 ) (wherein R 8 and R 9 are each independently hydrogen, 
alkyl, or alkoxy); Y l is hydrogen, halogen, carboxy, 
alkoxycarbonyl, optionally substituted carbamoyl, - 
N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each independently 
hydrogen, alkyl, cycloalkyl, - (CH 2 ) ^OR 16 (wherein R 16 is 
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hydrogen, alkyl, acyl or aryl) , -C(=0)R 17 (wherein R 17 is 
hydrogen, hydroxy, optionally substituted alkoxy, 
optionally substituted alkyl, haloalkyl, or optionally 
substituted aryl, optionally substituted heteroaryl, 
optionally substituted aralkyl, optionally substituted 
heteroaralkyl, or optionally substituted amino), -C(=S)R 17 
(wherein R 17 is as defined above), or -S0 2 R 21 (wherein R 21 is 
alkyl or optionally substituted amino) , with the proviso 
that R 14 and R 1S may form optionally substituted thioamidino 
group, or that R 14 and R 15 may be combined together with an 
adjacent nitrogen to form an optionally substituted 
nitrogen-containing heterocycle which optionally may have 
nitrogen, sulfur and/or oxygen in its ring), -(CH 2 ) 0 _ 3 OR 1 
(wherein R" is hydrogen, alkyl, acyl or aryl), -(CH 2 ),. 
3 CONHR 19 (wherein R" is hydrogen, alkyl, acyl or aryl), - 
SOjR 20 (wherein R 20 is alkyl or hydroxy) , -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino), -PO(OH) 2 , - 
PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, - (CH 2 ) ^COR 23 
(wherein R 2 * is alkyl or optionally substituted aryl), - 
(CH 2 )o- 3 CN, -R n -COOR 42 (wherein R 41 is alkenyl, and R 42 is 
hydrogen or alkyl), -{CH^.jR 40 (wherein R 40 is optionally 
substituted aryl or optionally substituted heteroaryl), 
optionally substituted aryl, or optionally substituted 
heteroaryl) . 

This reaction is to prepare quinoline compound (III-l- 
B) from an aniline derivative, Compound (G-I), and an 
acrolein derivative, Compound (G-II), through condensation 
preferably in the presence of a catalyst, especially an 
acid catalyst, in the presence or absence of solvent. 
Compound (III-l-B) is useful as an integrase inhibitor or a 
synthetic intermediate for efficiently preparing an 
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integrase inhibitor in less steps under mild reaction 
conditions. Thus, this process is useful for industrial 
production of integrase inhibitors. Compound (G-I) and 
Compound (G-II) are known or readily synthesized by those 
skilled in the art. 

Q is an identical or different group selected from the 
substituents for the aryl as defined above, and it is 
preferably a halogen, especially F; n is an integer of 0 to 
3, preferably 1; and (Q) n is preferably F, especially 4-F. 

Examples of the protective group of phenolic hydroxyl 
in X 1 are, for example, phenolic hydroxy groups which can 
allow this reaction to efficiently proceed, and they are 
preferably ether type protective groups (e.g., alkyl such 
as methyl and ethyl, aralkyls such as benzyl), or ester 
type protective groups (e.g., acyl such as acetyl, meayl, 
and aroyl such as benzoyl), etc. 

Quinoline compound (III-l-B) wherein X 1 is a 
protective group of phenolic hydroxy can be easily 
converted into the compound where X 1 is hydrogen. 

R 26 is preferably alkoxy, especially methoxy. 

Y 1 is preferably R 28 as defined above, or hydrogen, 
halogen, carboxy, alkoxycarbonyl, optionally substituted 
amino, optionally substituted alkyl or optionally 
substituted carbamoyl, and it is more preferably hydrogen, 
halogen (e.g., Br), carboxy, or alkoxycarbonyl (e.g., 
methoxycarbonyl) . 

The acid catalyst is preferably an inorganic acid 
(e.g., hydrochloric acid, sulfuric acid, nitric acid, 
phosphoric acid, polyphosphoric acid, or boric acid) , 
carboxylic acid (e.g., acetic acid, trif luoroacetic acid, 
trichloroacetic acid, or propionic acid), sulfonic acid 
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(e.g., methanesulfonic acid, benzenesulfonic acid, tosylic 
acid or trif luoromethanesulfonic acid), or Lewis acid (e.g., 
boron trifluoride ether complex, boron trichloride, 
aluminum trichloride, titanium tetrachloride, titanium 
tetraisopropoxide, or ferrous tribromide) , or the like. 

This reaction is preferably carried out in the 
presence of an oxidizing reagent. As the oxidizing reagent, 
for example, oxygen in the air, m-nitrobenzenesulfonic acid 
or a salt thereof (e.g., alkali metal salt), iron oxide, 
ferric sulfate, o-nitrophenol, iodine or the like can be 
used. Among them, oxygen in the air, m- 

nitrobenzenesulfonic acid or a salt thereof (e.g., Na salt) 

is preferable. 

The reaction temperature can be from room temperature 
to. about 200°C, preferably from about 50°C to about 150»C, 
more preferably from about 70 to about 120°C. 

As the reaction solvent, a protic solvent (e.g., n- 
butanol, methanol, isopropyl alcohol, n-propanol, ethanol,- 
ethyleneglycol, diethyleneglycol, or monoglyme) or an 
aprotic solvent (e.g., tetrahydrofuran, dioxane, 
dimethoxyethane, diethylenglycol dimethyl ether, 
chlorobenzene, carbon tetrachloride, chloroform, butyl 
acetate, N,N-dimethylformamide, or acetonitrile) or the 
like can be used, and preferably is acetonitrile or the 
like. Acetic acid, which is an acidic catalyst, also can 
be used as a solvent. 

The reaction time is usually from several tens minutes 
to several tens hours, preferably from about 1 to 10 hours. 

The ratio of Compound (G-II) to Compound (G-I) to be 
used is usually 0.5-5 molar equivalent, preferably about 1 
to 2 molar equivalent. 
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The use of the compound of the present invention is 

explained below. 

The compound of the present invention is useful as a 
medicine such as an antiviral agent. The compound of the 
present invention has an outstanding inhibitory activity 
against integrase of viruses. Therefore, the compound of 
the present invention is expected to prevent or treat 
various diseases caused by viruses which produce integrase 
and grow in animal cells upon infection, and is useful as, 
for example, an integrase inhibitor against retroviruses 
(e.g., HIV-1, HIV-2, HTLV-1, SIV, FIV, etc.), especially, 
an anti-HIV agent. 

The compound of the present invention can be used in 
combination with an anti-HIV agent which has other 
inhibitory mechanism such as a reverse transcriptase 
inhibitory agent and/or a protease inhibitory agent. Since 
any integrase inhibitor has not been on sale yet, it is 
useful to use the compound of the present invention in 
combination with a reverse transcriptase inhibitory agent 
and/or a protease inhibitory agent for therapy. 

Further, the compound of the present invention can be 
used not only as an anti-HIV mixture but also as a 
concomitant agent for enhancing the activity of the other 
anti-HIV agent in a cocktail therapy. 

The compound of the present invention can be used in 
the gene therapy using a retrovirus vector derived from HIV 
or MLV to suppress the spread of the retrovirus infection 
over non-target tissues. Specifically, in the case that 
cells infected in vitro with such a vector are put back in 
a body, a previous administration of the compound of the 
present invention prevents an unnecessary infection. 
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The compound of the present invention can be 
administered orally or parenterally . For oral 
administration, the compound of the present invention can 
be used in any form of usual formulations, for example, 
solid formulations such as tablets, powders, granules and 
capsules; aqueous formulations; oleaginous suspensions; or 
solutions such as syrup or elixir. For parenteral 
administration, the compound of the present invention can 
be used as an aqueous or oleaginous suspension injection, 
or nose drops. In the preparation of such formulations, 
conventional excipients, binding agents, lubricants, 
aqueous solvents, oleaginous solvents, emulsifying agents, 
suspending agents, preservatives or stabilizers can be 
optionally used. As an anti-HIV agent, the use as oral 
agents is especially preferable. 

The formulation according to the present invention may 
be manufactured by combining (for example, admixing) a 
curatively effective amount of a compound of the present 
invention with a pharmaceutical^ acceptable carrier or • 
diluent. The formulation of the present invention may be 
manufactured with well-known and easily available 
ingredients in accordance with a known method. 

In the case of manufacturing a pharmaceutical 
composition according to the present invention, the active 
ingredient is admixed or diluted with a carrier, or the 
mixture is contained in a carrier in the form of capsule, 
sacheier, paper, or other container. In case where a 
carrier functions as a diluent, the carrier is a solid, 
semi-solid, or liquid material, which functions as a medium 
for tablet, pill, powder medicine, intraoral medicine, 
elixir agent, suspending agent, .emulsifier, dissolving 
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agent, syrup agent, aerosol agent (solid in liquid medium), 
and ointment. Such a formulation may contain up to 10% of 
the active compound. It is preferred to formulate the 
compound of the present invention prior to the 
administration. 

Any suitable carrier well known to those skilled in 
the art may be used for the formulation. In such 
formulation, the carrier is in the form of solid, liquid or 
a mixture thereof. For instance, the compound of the 
present invention is dissolved in 4 % dextrose/0.5 % sodium 
citrate aqueous solution so as to be 2 mg/ml concentration 
for intravenous injection. The types of the solid 
formulation include powder, tablet and capsule. Solid 
carrier consists of one or more of material (s) which serve 
also as fragrant, lubricant, dissolving agent, suspensing 
agent, binder, tablet disintegrator or capsule. A tablet 
for oral administration contains a suitable excipient such 
as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or the like, together with a disintegrator such 
as corn starch and alginic acid and/or a binder such as 
gelatin and acacia, and a lubricant such as magnesium 
stearate, stearic acid, or talc. 

In a powder medicine, the carrier is a finely 
pulverized solid, which is blended with finely pulverized 
active ingredient. In a tablet, the active ingredient is 
admixed with a carrier having required binding power in a 
suitable ratio, and the mixture is solidified in a. desired 
shape and size. Powder medicine and tablet contain as the 
active ingredient about 1 to about 99 % by weight of the 
novel compounds of the present invention. Examples of 
suitable solid carriers include magnesium carbonate, 
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magnesium stearate, talc, sugar, lactose, pectin, dextrin, 
starch, gelatin, tragacanth. gum, methyl cellulose, sodium 
carboxymethylcellulose, low-melting wax, and cocoa butter. 

A liquid formulation contains suspending agent, 
emulsifier, syrup or elixir. The active ingredient may be 
dissolved or suspended in a pharmaceutical ly acceptable 
carrier such as sterile water, a sterile organic solvent or 
a mixture thereof. The active ingredient may be dissolved 
frequently in a suitable organic solvent such as propylene 
glycol aqueous solution. Other compositions can be 
prepared by dispersing the finely pulverized active 
ingredient in an aqueous starch, a sodium 
carboxylmethylcellulose solution or a suitable oil. 

The appropriate dosage of the compound of the present 
invention varies depending on the administration route, age, 
body weight, conditions of a patient, and kind of disease. 
In case of the oral administration, the daily dosage for an 
adult is between about 0.05 to about 3>000 mg, preferably 
about 0.1 to about 1,000 mg, and if necessary, the dosage 
is administered in divided portions. In case of the 
parenteral administration, the daily dosage for an adult is 
between about 0.01 to about 1,000 mg, preferably about 0.05 
to about 500 mg. 

Examples : 
[0007] 

Examples of the present invention are described below. 
The reactions were usually carried out under nitrogen 
atmosphere, and the reaction solvents dried over molecular 
sieves were used. The extracts were dried over sodium 
sulfate or magnesium sulfate. 
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(Reagent) 

n-Butyl lithium -1.5 mol/1 hexane solution 
Sodium hydride = 60% oil suspension 
(Abbreviation) 

Et = ethyl; MeOH = methanol; EtOH = ethanol; DMF = N,N- 
dimethylformamide; THF = tetrahydrofuran; DMSO = 
dimethylsulfoxide; HOBt = 1-hydroxybenzotriazole; WSCD = 1- 
ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride, 
Me = methyl; iPr=isopropyl; c-Pr = cyclopropyl; Ph = 
phenyl; Bn = benzyl; c-hex = cyclohexyl; and Ac = acetyl 



Reference Example 1 
[Chemical formula 43] 



0 2 N^.C0 2 H Q 2 »^yCOj*° Wy^y****** 



Stepl Step 2 

OMe 



UNW T 




I-2 4 

Step 1 

Potassium carbonate (77 g) was added to a solution of 
Compound 1, i.e. 3-nitrosalicylic acid (51 g, 279 mmol) in 
DMF (250 ml), and dimethyl sulfate (58 ml) was added 
dropwise to the mixture while being cooled on a water bath 
(25°C) . The reaction mixture was stirred at room 
temperature overnight. Then, the mixture was treated with 
aqueous ammonium chloride, and extracted with ethyl acetate. 
The extract was washed with water and brine, and was dried 
over anhydrous magnesium sulfate. The solvent was 
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evaporated of in vacuo to give crude Compound 2 (56.3 g) as 
colorless crystals. 

Step 2 

To a solution of the crude Compound 2 (56.3 g) in a 
mixture of ethanol (200 ml), dioxane (200 ml) and water (40 
ml) was added a suspension of 10% palladium carbon (2.82 g) 
in water (20 ml). The reaction mixture was stirred for 5.5 
hours under hydrogen atmosphere at 1 atm. The reaction 
mixture was filtered through Celite and the solvent was 
evaporated off in vacuo. To the residue was added water 
(300 ml), and the mixture was extracted twice with ether. 
The extract was washed with water and saturated brine, and 
dried over anhydrous magnesium sulfate. The solvent was 
evaporated off in vacuo to give crude Compound 3 (48.4 g, 
266 mmol) as an oil. 

Step 3 

To a solution of Compound 4, i.e. 4-f luorocinnamic 
acid (50 g, 300 mmol) in DMF (500 ml) was added 10% 
palladium-carbon (10 wt%) under ice-cooling, and the 
mixture was stirred for 6.5 hours under hydrogen atmosphere 
at 1 atm. The reaction mixture was filtered through Celite 
and the DMF was evaporated off in vacuo. To the residue 
was added ethyl acetate (300 ml), and the mixture was 
filtered again through Celite. The filtrate was 
concentrated in vacuo to give crude Compound 5 (61.8 g) as 
colorless crystals. 

Step 4 

To a solution of Compound 5 (47.0 g, 279 mmol) in 
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methylene chloride (350 ml) were added 1-ethyl 3-(3- 
dimethylaminopropyDcarbodiimide hydrochloride (69.2 g, 360 
mmol) and 1-hydroxybenzotriazole (4.07 g, 31 nunol) at room 
temperature, and the mixture was stirred for 60 minutes. A 
solution of the crude Compound 3 (48.4 g, 266 mmol) in 
methylene chloride (30 ml) was added dropwise to the 
solution, and the mixture was stirred for 2 hours at room 
temperature. To the reaction mixture was added ice water, 
and the mixture was stirred to separate the methylene 
chloride layer. The aqueous layer was extracted with 
methylene chloride. The aqueous layer was combined with, 
the methylene chloride layer. The mixture was washed with 
IN hydrochloric acid, saturated aqueous sodium hydrogen 
carbonate solution and saturated brine, and dried over 
anhydrous magnesium sulfate. The removal of the solvent in 
vacuo gave the crystalline residue, which were washed with 
diisopropyl ether to give Compound 6 (78.5 g, 237.0 mmol) 
as colorless crystals. Yield: 89.1% from Compound 1. 
M.p. 90 - 92°C 

Step 5 

DMF (2.74 g, 37.5 mmol) was added dropwise to 
phosphorus oxychloride (31 g, 200 mmol) under ice-cooling, 
and the mixture was stirred for 30 minutes. To the mixture 
was added Compound 6 (78.0 g, 235 mmol) as the crystals, 
and the reaction mixture was heated to room temperature, 
stirred for 30 minutes, and then stirred at 75°C for 18 
hours. The phosphorus oxychloride was removed in vacuo, 
and ice water (50 ml) was added to the residue. The 
resulting resinous material was extracted with ethyl 
acetate, washed with saturated brine and saturated aqueous 
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sodium hydrogencarbonate, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated off in vacuo 
to give crystals, which were washed with cold ethyl acetate 
to give Compound 7 (24.2 g, 67.3 mmol) as colorless 
crystals. Yield: 28.5%. M.p. : 126 - 127°C. 

Step 6 

To a solution of Compound 7 (23.9 g, 66.4 mmol) in a 
mixture of ethyl acetate (200 ml) and ethanol (400 ml) were 
added 5% palladium-carbon (10 wt%) and triethylamine (12.3 
g, 122 mmol) under ice-cooling. After heating to room . 
temperature, the mixture was stirred for 2 hours under 
hydrogen atmosphere of 1 atm. The reaction mixture was 
filtered through Celite and the filtrate was concentrated 
in vacuo. To the residue was added a mixture of ethyl 
acetate (250 ml) and water (150 ml), and the ageous layer 
was separated. The aqueous layer was extracted with ethyl, 
acetate. The organic layers were combined, washed with . 
saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated off in vacuo to give Compound 8 
(19.3 g, 59.3 mmol) as colorless crystals. Yield: 89.2%; 
and m.p. : 60 - 60.5°C 

Step 7 

Compound 1-1 

To a solution of sodium iodide (276 mg, 1.84 mmol) in 
acetonitrile (5 ml) was added trimethylsilyl chloride (234 
pi, 1.84 mmol) under ice-cooling, and the mixture was 
stirred for 10 minutes at room temperature. This mixture 
was cooled again with iced water, and a suspension of 
Compound 8 (120 mg, 0.369 mmol) in acetonitrile (1.5 ml) 
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was added to the mixture , and then the reaction mixture 
was refluxed for 3.5 hours. The reaction mixture was 
cooled to room temperature, to which 10% aqueous sodium 
hydrogensulfite (13 ml) was added. The precipitated 
crystals were collected by filtration, washed with water, 
and dried at 70°C to give Compound 1-1 of the title (100 mg, 
0.321 mmol) as colorless crystals in 87 % yield. The 
product was recrystallized from aqueous 80 % methanol to 
give 52 mg of Compound 1-1 of the title as colorless 
crystals; and m.p.: 147.5 - 148. 5»C (from 80% methanol - 
water) . 

NMR (DMSO-d 6 )6: 3.92 (3H, S.) , 4.20 (2H, s) , 7.12-7.18 (2H, 
m), 7.34-7.39 (3H, m) , 7.81 (1H, d, J=8.7 Hz), 8.16 (1H, d, 
J=2.4 Hz), 8.87 (1H, d, J=2.4 Hz), 11.28 (1H, brs) . 
Elemental Analysis: C 18 H 14 FN0 3 

Calcd. . (%): C, 69.45; H, 4.53; F, 6.10; N, 4.50. 
Found (%): C, 69.43; H, 4.32; F, 5.90; N, 4.43. 

Step 8 

Compound 1-2 

To a solution of Compound 1-1 (129 rag, 0.414 mmol) in 
1,4-dioxane (9 ml) was added lN-lithium hydroxide (6 ml) at 
room temperature, and the mixture was refluxed for 3 hours. 
After cooling to room temperature, lN-hydrochloric acid (9 
ml) was added to the reaction mixture. The precipitated 
crystals were collected by filtration, washed with water, 
and dried at 70°C to give Compound 1-2 of the title (122 mg, 
0.410 mmol) as yellow crystals in 99% yield. This product 
was recrystallized from methanol to give Compound 1-2 of 
the title (96 mg) as yellow crystals; m.p.: 236 - 237°C 
(from methanol) . 
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NMR (DMSO-cU) 5: 4.22 (2H, s) , 7.13-7.19 (2H, m) , 7.27 <1H, 
d, J=8.7 Hz), 7.36-7.41 (2H, m) , 7.86 (1H, d, J=8.7 Hz), 
8.31 (1H, brs), 8.86 (1H, brs) . 
Elemental Analysis: C l7 H 12 FNO, 

Calcd. (%): C, 68.68; H, 4.07; F, 6.39; N, 4.71. 
Found (%): C, 68.54; H, 4.08; F, 6.25; N, 4.68. 



Example 1 

[Chemical formula 44] 

OMe 




Ste P 3 cO,H 
1-3 QR=m ^ 
M (R=H) 

Step 1. 

To a solution of Compound 8 (32.3 g, 99.2 mmol; 
obtained in Step 6 of Reference Example 1) in acetic acid 
(400 ml) was added sodium acetate (10.4 g, 127 mmol), and 
then a solution of bromine (5.62 ml, 109 mmol) in acetic 
acid (10 ml) was added dropwise to the mixture in 15 
minutes. After stirring for 100 minutes at room 
temperature, sodium acetate (10.4 g, 127 mmol) and a 
solution of bromine (5.62 ml, 109 mmol) in acetic acid (10 
ml) were added. After stirring for 1.5 hours, sodium 
acetate (20.4 g, 249 mmol) was added to the reaction 
mixture, which was then stirred under ice-cooling. To the 
reaction mixture was added aqueous 10% sodium hydrogen 
sulfite (260 ml) and water (250 ml), and the mixture was 
stirred at the same temperature for 30 minutes. The 
precipitated crystals were collected by filtration and 
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washed with water. The crystals were dissolved in ethyl 
acetate (600 ml), and the solution was washed successively 
with aqueous 10% sodium hydrogen sulfite, aqueous sodium 
hydrogencarbonate and water, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated off in vacuo > 
and the residue was recrystallized from acetone-hexane to 
give Compound 9 (37.4 g, 92.5 mmol) as pale yellow crystals. 
Yield: 93.2%; m.p.: 110 - 111°C. 



Step 2. 

To a suspension of Compound 9 (3.05 g, 7.55 mmol), 
palladium (II) acetate (339 mg, 1.51 mmol) and 1,3- 
bis(diphenylphosphino) propane (781 mg, 1.89. mmol) in 
dimethyl sulfoxide (60 ml) were successively added 
triethylamine (10.5 ml, 75.3 mmol) and water (15 ml) at 
room temperature. The mixture was stirred for 30 minutes 
at room temperature, and then stirred under carbon monoxide 
atmosphere of 1 a tin at room temperature for 1 hour and -then 
stirred at 70°C for 2 hours. The reaction solution was 
diluted with ethyl acetate (120 ml) and water (120 ml), 
filtered through Celite, and the residue was washed with 
ethyl acetate (60 ml) and water (60 ml). The filtrate was 
concentrated in vacuo to remove ethyl acetate. To the 
residue was added aqueous 10% citric acid (60 ml). The 
precipitated crystals were collected by filtration, washed 
with water, and recrystallized from ethyl acetate - 
methanol (1:1 v/v) to give Compound 10 (2.16 g, 58.5 mmol) 
as pale brown crystals. Yield: 78%. 



Step 3. 
Compound 1-3 
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To a solution of Compound 10 (150 rag, 0.406 mmol) in 
methylene chloride (10 ml) was added aluminum chloride (271 
mg, 2.03 mmol) under ice-cooling. The reaction mixture was 
heated to room temperature, stirred for 1.5 hours. To the 
reaction solution was added lN-hydrochloric acid (10 ml) 
for separation. The separated aqueous layer was washed 
with chloroform. Crystals precipitated from the aqueous 
layer were collected by filtration, washed with water, and 
dried at 70°C to give Compound 1-3 (71 mg, 0.20 mmol) of 
the title as colorless crystals in 49% yield. This product 
was recrystallized from methanol to afford Compound 1-3 of - 
the title as colorless crystals (59 mg) ; m.p.: 237 - 239°C 
(from methanol) . 

NMR (DMS0-d 6 ) 5: -3.92 (3H, s) , 4.26 (2H, s) , 7.13-7.19 (2H, 
m), 7.33-7.38 (2H, m) , 8.63 (1H, s) , 8.91 (1H, d, J=2 . 1 Hz), 
9.25 (1H, d, J=2.1 Hz), 12.76 (1H, brs) . 
Elemental Analysis: C 19 H 14 FNO s 

Calcd. (%) : C, 64.23; H, 3.97; F, 5.35; N, 3.94. 
Found (%) : C, 63.83; H, 3.85; F, 5.27; N, 3.90. 

Compound 1-4. 

To a solution of Compound 10 (150 mg, 0.406 mmol) in 
methylene chloride (30 ml) was added a solution of boron 
tribromide in lM-raethylene chloride (4 ml, 4.0 mmol) under 
ice-cooling. The reaction mixture was heated to room 
temperature and stirred for 2 days. To the reaction 
mixture was added water, and the mixture was stirred for 30 
minutes at room temperature. The precipitated crystals 
were collected by filtration, washed with ethyl acetate, 
and recrystallized from methanol to give Compound 1-4 of 
the title (38 mg, 0.11 mmol) as yellow crystals; m.p.: 279 
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- 282°C (from methanol) . Yield: 26%. 

NMR (DMSO-cU 6: 4.34 (2H, s) , 7.15-7.21 (2H, m) , 7.36-7.40 
(2H, m), 8.76 (1H, s) , 8.89 (1H, brs) , 9.76 (1H, brs), 
12.77 (1H, brs). 

Elemental Analysis: C 1B H 12 FN0 5 Me OH 

Calcd. (%): C, 61.13; H, 4.32; F, 5.09; N, 3.75. 

Found (%): C, 60.45; H, 4.33; F, 4.87; N, 3.78. 

Example 2 

[Chemical formula 45] 




ii-9 (r=h> y 

11* (R=Me) 



Step 1 

To a suspension of Compound 10 (400 mg, 1.08 mmol; 
obtained in Step 2 of Example 1) and 1-hydroxybenzotriazole 
(15 mg, 0.11 mmol) in DMF (2 ml) were added successively 2- 
aminoethanol (79 ul, 1.3 mmol) and l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride (228 mg, 
1.19 mmol) at room temperature, and the mixture was stirred 
for 1 hour and left to stand alone for 13 hours at room 
temperature. Water (10 ml) was added dropwise to the 
reaction mixture at room temperature. The precipitated 
crystals were collected by filtration, washed with water, 
and dried at 70°C to give Compound 11-a (419 mg, 1.02 mmol) 
as colorless crystals in 94% yield. 

Compound 11-b (952 mg, 2.23 mmol) as colorless 
crystals was obtained in 92% yield from Compound 10 (900 mg, 
2.44 mmol) in a manner similar to above procedure. 



Step 2 
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Compound 1-5 

To a solution of Compound 11-a (200 mg, 0.486 mmol) in 
methylene chloride (10 ml) was added aluminum chloride (324 
mg, 2.43 mmol) under ice-cooling. The reaction mixture was 
heated to room temperature, and stirred for 1 hour. To the 
reaction solution was added water (30 ml), and the mixture 
was extracted with ethyl acetate. The extract was washed 
with lN-hydrochloric acid, aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was evaporated off 
in vacuo to give Compound 1-5 of the title as crude 
crystals (57 mg) , which were recrystallized from acetone- 
ethyl ether to give Compound 1-5 of the title (31 mg,. 0.078 
mmol) as colorless crystals in 16% yield; m.p. : 207 - 208°C 
(from acetone-ethyl ether). 

NMR (CDC1,) 5: 3.67-3.72 (2H, m) , 3.89-3.92 <2H, m) , 4.05 
(3H, s), 4.16 (2H, s), 6.53 (1H, brs) , 6.97-7.03 (2H, m) , 
7.15-7.20 (2H, m), 8.10 (1H, s) , 8.67 (1H, d, J=2 . 1 Hz), 
8.82 (1H, d, J=2.1 Hz), 11.81 (1H, brs). 
Elemental Analysis: C 21 H 19 FN 2 O s 

Calcd. (%) : C, 63.31; H, 4.81; F, 4.77; N, 7.03. 
Found (%) : C, 62.96; H, 4.75; F, 4.61; N, 6.87. 

Compound 1-6. 

The crude crystals of Compound 1-6 of the title (100 
mg) were synthesized from Compound 11-b (200 mg, 0.469 
mmol) in a manner similar to the procedure for Compound 1-5. 
The crystals were recrystallized from ethyl acetate - ethyl 
ether to give Compound 1-6 of the title (60 mg, 0.15 mmol) 
as pale yellowish green crystals in 31% yield; m.p.: 152 - 
154°C (from ethyl acetate - ethyl ether) . 
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NMR (CDCI3) 5: 3.41 (3H, s) , 3.60-3.63 (2H, m) , 3.68-3.72 
(2H, m), 4.05 (3H, s) , 4.16 (2H, s) , 6.40 (1H, brs) , 6.97- 
7.02 (2H, m), 7.16-7.21 (2H, m) , 8.10 (1H, s) , 8.69 (1H, d, 
J-2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.88 (1H, brs). 
Elemental Analysis: C 22 H 2l FN 2 0 5 0.1HC1 

Calcd. (%): C, 63.51; H, 5.11; Cl, 0.85; F, 4.57; N, 6.73. 
Found (%): C, 61.58; H f 4.99; Cl, 0.69; F, 4.33; N, 6.60. 



Example 3 

[Chemical formula 4 6] 




Step 1 

Crude crystals of Compound 12 were obtained from 
Compound 10 (735 mg, 1.99 mmol, obtained in Step 2 of 
Example 1) in a manner similar to Step 1 of Example 2. Th> 
crude crystals were recrystallized from ethyl acetate to 
give Compound 12 (491 rag, 1.33 mmol) as colorless crystals 
in 67% yield. 



Step 2. 

Crude crystals of Compound 13 were obtained from 
Compound 12 (1.00 g, 2.72 mmol) in a manner similar to Step 
7 of Reference Example 1. The crude crystals were 
recrystallized from 90% methanol-water to give Compound 13 
(724 mg, 2.04 mmol) as colorless crystals in 75% yield. 



Step 3. 
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Compound 1-7 

Crude crystals of Compound 1-7 of the title were 
obtained from Compound 13 (231 mg, 0.652 mmol) in a manner 
similar to Step 8 of Reference Example 1. The crude 
crystals were recrystallized. from methanol to give Compound 
1-7 of the title (138 mg, 0.406 mmol) as yellow crystals in 
62% yield; m.p.: 265 - 266°C (from methanol) . 
NMR (DMSC~d 6 ) 6: 4.28 (2H, s) , 7.13-7.19 (2H, m) , 7.33 (1H, 
brs), 7.34-7.39 (2H, m) , 8.05 (1H, brs) , 8.28 (1H, s) , 8.86 
(1H, d, J=1.8 Hz), 9.23. (1H, d, J=1.8 Hz). 
Elemental Analysis: C XB H 13 FN 2 0 4 

Calcd. (%) : C, 63.53; H, 3.85; F, 8.23; N, 5.58. 
Found (%): C, 61.64; H, 3.86; F, 8.00; N, 5.30. 



Example 4 

[Chemical formula 47] 

OMe 



IS NH ' 




Step 1 

To a solution of Compound 10 (7.500 g, 20.31 mmol; 
obtained in Step 2 of Example 1) in DMF (140 ml) were added 
dropwise a solution of diphenylphosphoric acid azide (7.27 
g, 26.4 mmol) in DMF (5 ml) and a solution of triethylamine 
(7.93 ml, 56.9 mmol) in DMF (5 ml) successively at room, 
temperature. The mixture was stirred at room temperature 
for 45 minutes. To the reaction solution was added benzyl 
alcohol (60 ml), and the mixture was stirred in an oil bath 
at 100°C for 45 minutes, cooled to room temperature, and 
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poured into water {600 ml). After stirring at room 
temperature for 1 hour, the precipitated crystals were 
collected by filtration, washed with water and diisopropyl 
ether, and dried at 70°C to give Compound 14 (7.694 g, 
16.22 mmol) as colorless crystals. Yield 79.8%. 

Step 2. 

10% Palladium-carbon (385 mg, 5wt%) and a suspension 
of Compound 14 (7.694 g, 16.22 mmol) in ethyl acetate (100 
ml) were added to ethyl acetate (50 ml) under ice-cooling. 
After heating to room temperature, 99.5% ethanol (150 ml) 
was added to the mixture. The mixture was stirred for 2 
hours under hydrogen' atmosphere of 1 atm. The reaction 
mixture was filtered through Celite, and the solvent was 
evaporated off in vacuo to give crude Compound 15 (5.695 g) 
as yellow oil. 

Step 3 

Compound 1-8 

Crude crystals of Compound 1-8 of the title were 
obtained from Compound 15 (100 mg, 0.295 mmol) in a manner 
similar to Step 7 of Reference Example 1. The crude 
crystals were recrystallized from ethyl acetate-ethyl ether 
to give Compound 1-8 of the title (44 mg, 0.13 mmol) as 
pale brown crystals in 46% yield; m.p. : 114 - 115°C (from 
ethyl acetate - ethyl ether) . 

NMR (CDC1 3 ) 5: 3.71 (2H, brs) , 4.00 (3H, s), 4.18 (2H, s) , 
6.99-7.04 (2H, m) , 7.16-7.21 (2H, m), 7.19 (1H, s) , 7.88 
(1H, d, J=2.4 Hz), 8.86 (1H, d, J=2.4 Hz), 11.27 (1H, brs). 
Elemental Analysis: C 18 H 1S FN 2 0 3 0.1HC1 

Calcd. (%): C 65.52; H, 4.61; Cl, 1.07; F, 5.76; N, 8.49. 
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Found (%): C 62.75; H, 4.34; Cl, 1.36; F, 5.20; N, 8.40. 



Example 5 

[Chemical formula 48] 

□Ma 




15 NH, 16-a (R=COjEt) ' I-9 (*=«¥«> NH " 

1<M»(R=COMe> HO <R=COMe> 

UK (R=COCF,> H1 <R=COCF,> 

1W (R'SOjMe) >-« (R'SO/te) 

Step 1 

To a suspension of Compound 15 (196 mg, 0.576 mmol; 
obtained in Step 2 of Example 4) in pyridine (5 ml) was 
added ethyl chlorocarbonate (165 ul, 1.73 mmol) under ice- 
cooling. The mixture was stirred for 1.5 hours. 0.25N- 
Hydrochloric acid (20 ml) was added to this reaction 
mixture, and the mixture was extracted with ethyl acetate. 
The extract was washed twice with each of 0.25N- 
hydrochloric acid, aqueous 10% sodium hydrogencarbonate and 
saturated brine, dried over sodium sulfate. The solvent 
was evaporated off in vacuo to give crude crystals of 
Compound 16-a (234 mg) , which were recrystallized from 
diisopropyl ether to give Compound 16-a (179 mg, 0.434 
mmol) as colorless crystals in 74% yield. 

Compounds 16-b to 16-d were prepared in a manner 
similar to above procedure. Specifically, Compound 16-b 
(196 mg, 0.513 mmol) was obtained as colorless crystals in 
85% yield from Compound 15 (205 mg, 0.602 mmol); Compound 
16-c (178 mg, 0.408 mmol) as pale pink crystals in 85% 
yield, from Compound 15 (200 mg, 0.588 mmol); and Compound 
16-d (176 mg, 0.421 mmol) as pale orange crystals in 76% 
yield, from Compound 15 (189 mg, 0.555 mmol). 
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Step 2 

Compound 1-9 

Crude crystals of Compound 1-9 of the title (76 mg) 
were obtained in a manner similar to Step 7 of Reference 
Example 1, from Compound 16-a (150 mg, 0.364 mmol). The 
crystals were subjected to silica gel column chromatography 
and was eluted with a mixture of chloroform, methanol and 
water (32:6:0.5 v/v) . Fractions containing the intended 
compound were concentrated in vacuo. The resultant residue 
was dissolved in chloroform/ and the solution was washed 
twice with each of lN-hydrochloric acid and water, and 
dried over sodium sulfate. The solvent was evaporated off 
in vacuo and the residue was recrystallized from ethyl 
ether to give Compound 1-9 of the title (18 mg, 0.045 mmol) 
as colorless crystals in 12% yield; m.p. : .205 - 206°C (from 
chloroform - ethyl ether) . 

NMR (DMS0-d 6 ) 5: 1.73 (3H, brs) , 3.92 (3H, s) , 4.12 (2H, 
brq, J=6.7 Hz), 4.22 (2H, s) , 7.12-7.18 (2H, m) , 7.35-7.40 
(2H, m), 7.84 (1H, brs), 8.21 (1H, brs), 8.88 (1H, d, J=2 . 1 
Hz), 9.39 (1H, brs), 11.14 (1H, brs). 

Compound I- 10 

In a manner similar to Step 7 of Reference Example 1, 
Compound 16-b (150 mg, 0.392 mmol) afforded crude crystals 
of Compound 1-10 of the title (71 mg) . The crystals were 
subjected to silica gel column chromatography and was 
eluted with chloroform - methanol - water (32:6:0.5 v/v). 
Fractions containing the intended compound were 
Concentrated in vacuo. The residue was dissolved in 
chloroform, and the solution was washed twice with each of 
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IN hydrochloric acid and water, and dried over sodium 
sulfate. The solvent was evaporated off in vacuo, and the 
resulting residue was recrystallized from ethyl ether to 
give Compound 1-10 of the title (49 mg, 0.13 mmol) as 
colorless crystals in 34% yield; m.p.: 243 - 245°C (from 
chloroform - ethyl ether) . 

NMR <DMSO-d 6 ) 5: 2.13 (3H, s) , 3.91 (3H, s) , 4.22 (2H, s) , 
7.12-7.18 (2H, m), 7.33-7.37 (2H, m) , 7.87 (1H, s) , 8.22 
(1H, d, J=2.1 Hz), 8.86 (1H, d, J=2 . 1 Hz), 9.83 (1H, s), 
11.13 (1H, brs) . 
Elemental Analysis: C 20 H 17 FN 2 O 4 

Calcd. <%): C, 65.21; H, 4.65; F, 5.16; N, 7.60. 
Found (%): C, 64.93; H, 4.66; F, 5.01; N, 7.43. 

Compound 1-11 

In a manner similar to Step 7 of Reference Example 1, 
Compound 16-C (175 mg, 0.401 mmol) afforded a crude 
Compound 1-11 of the title, which was recrystallized from 
ethyl acetate - ethyl ether to give Compound I- 11 of the 
title (94 mg, 0.22 mmol) as pale brown crystals in 55% 
yield; m.p.: 191 - 192°C (from ethyl acetate - ethyl ether) 
NMR (DMSO-dj 6: 3.92 (3H, s) , 4.26 (2H, s) , 7.13-7.19 (2H, 
m), 7.32-7.37 (2H, m) , 7.82 (1H, s) , 7.96 (1H, d, J-2 . 1 Hz) 
8.93 (1H, d, J=2.1 Hz), 11.33 (1H, brs). 
Elemental Analysis: C 20 H 14 F 4 N 2 O 4 

Calcd. (%): C, 56.88; H, 3.34; F, 17.99; N, 6.63. 
Found (%) : C, 56.88; H, 3.34; F, 17.39; N, 6.33. 

Compound 1-12 

In a manner similar to Step 7 of Reference Example 1, 
Compound 16-d (169 mg, 0.404 mmol) afforded a crude 
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Compound 1-12 of the title, which was subjected to silica 
gel column chromatography and was eluted with chloroform - 
methanol - water (32:6:0.5 v/v) . Fractions containing the 
intended compound were concentrated in vacuo- The residue 
was dissolved in chloroform, and the solution washed twice 
with each of lN-hydrochloric acid and water, and dried over 
sodium sulfate- The solvent was evaporated off in vacuo, 
and the residue was recrystallized from ethyl ether to give 
Compound 1-12 of the title (82 mg, 0.20 mmol) as pale pink 
crystals in 50% yield;, m.p.: 189.5 - 190. 5°C (from 
chloroform - ethyl ether) . 

NMR (DMSO-dJ 5: 2.94 (3H, s) , 3.92 (3H, s>, 4.25 (2H, si, 
7.12-7.17 (2H, m)> 7.34-7.39 (2H, m) , 7.78 (1H, s), 8.42 
(1H, d, J=2.1 Hz), 8.89 (1H, d, J=2 . 1 Hz), 9.57 (1H, brs), 
11.16 (1H, brs) . 
Elemental Analysis: C 19 H 17 FN 2 0 5 S 

Calcd. (%): C, 56.43; H, 4.24; F, 4.70; N, 6.93; S, 7.93. 
Found (%) : C, 55.48; H, 4.19; F, 4.52; N, 6.53; S, 7.74. 



Example 6 

[Chemical formula 49] 




Step 1 

A mixture of 98% formic acid (3.75 g, 79.8 mmol) and 
acetic anhydride (8.5 g, 83.3 mmol) was stirred for 1 hour 
at 50°C, and then cooled to room temperature. A portion (2 
ml) of this solution was charged in a flask, and Compound 
15 (209 mg, 0.614 mmol, obtained in Step 2 of Example 4) 
was added, and the mixture was stirred at room temperature 
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for 1.5 hours. The reaction mixture was ice-cooled, and an 
aqueous 10% sodium hydrogencarbonate was added thereto, and 
the mixture was extracted with ethyl acetate. The extract 
was washed with water, dried over sodium sulfate, and 
concentrated to remove the solvent. The residue was 
subjected to silica gel column chromatography and was 
eluted with n-hexane - ethyl acetate (1:2 v/v) . Fractions 
containing the intended compound were concentrated in vacuo 
to give Compound 17 (159 mg, 0.432 mmol) as colorless 
crystals in 70% yield- 
Step 2 

Compound 1-13 

In a manner similar to Step 7 of Reference Example 1, 
Compound 17 (140 mg, 0,380 mmol) afforded a crude Compound 
1-1 of the title, which was subjected to silica gel column 
chromatography and was eluted with chloroform - methanol - 
water (32:6:0.5 v/v). Fractions containing the intended 
compound were concentrated in vacuo. The residue was 
dissolved in chloroform, and the solution was washed twice 
with each of lN-hydrochloric acid and water, and dried over 
sodium sulfate. After removing the solvent in vacuo, the 
residue was recrystallized from ethyl ether to give 
Compound 1-13 of the title (61 mg, 0.17 mmol) as colorless 
crystals in 61% yield; m.p.: 217 - 219°C (from chloroform - 
ethyl ether) . 

NMR (DMS0-d 6 ) 6: 3.92 (3H, s) , 4.22 (2H, s>, 7.12-7.18 (2H, 
m), 7.34-7.39 (2H, m) , 8.15 (1H, s) , 8.32 (1H, brs) , 8.42 
(1H, d, J=1.8 Hz), 8.90 (1H, d, J=l . 8 Hz), 11.21 (1H, brs). 
Elemental Analysis: C 19 H 15 FN 2 0 4 

Calcd. (%): C, 64.40; H, 4.27; F, 5.36; N, 7.91. 
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Found (%): C, 64.18; H, 4.41; F, 4.95; N, 7.46. 



Example 7 

[Chemical formula 50] 




18* (R1=H R2-iPr) M4 (R1=H R2=iPr) 

18-b (R1=H R2=cyclohexyl) M5 (R1=H R2=cyctohexy1) 

18-c (R1=R2=Me) M6 (R1=R2=Me) 



Step 1 

To a solution of Compound 15 (273 mg, 0.803 mmol/ 
obtained in Step 2 of Example 4) in methylene chloride (10 
ml) were added acetone (71 puL, 1.9 mmol), sodium 
triacetoxyborohydride (255 mg, 1.20 mmol) and acetic acid 
(138 2.41 mmol) under ice-cooling. The mixture was 

heated to room temperature and stirred for 1.5 hours. 
After the addition of acetone (71 ]xl f 1.9 mmol)/ the 
mixture was stirred for 3 hours at room temperature, and 
was left to stand alone as it was for 15 hours. To the 
reaction mixture was added ethyl acetate, and the mixture 
was washed with saturated brine, and dried over sodium 
sulfate. The solvent was evaporated off in vacuo, and the 
residue was subjected to silica gel column chromatography 
and was eluted with n-hexane - ethyl acetate (1:1 v/v) . 
Fractions containing the intended compound were 
concentrated in vacuo to give Compound 18-a (181 mg, 0.473 
mmol) as yellow oil in 59% yield. 

In a manner similar to above procedure, Compound 18-b 
and Compound 18-c were obtained. Specifically, Compound 15 
(395 mg, 1.16 mmol) afforded Compound 18-b (277 mg, 0.656 
mmol) as yellow green crystals in 57% yield; and Compound 
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15 (199 mg, 0.585 mmol) afforded Compound 18-c (212 mg, 
0.575 mmol) as a yellow oil in 98% yield. 

Step 2 

Compound 1-14 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-a (175 mg, 0.458 mmol) afforded a crude 
Compound 1-14 of the title, which was subjected to silica 
gel column chromatography and was eluted with chloroform - 
methanol - water (32:6:0.5 v/v) . Fractions containing the 
intended compounds were concentrated in vacuo. The residue 
was dissolved in chloroform, and the solution was washed 
twice with each of IN-hydrochloric acid and water, and 
further washed twice with each of aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solvent was. evaporated off in vacuo, 
and the residue was recrystallized from ethyl ether - 
diisopropyl ether to give Compound 1-14 of the title (32 mg 
0.087 mmol) as yellow crystals in 19% yield; m.p.: 121 - 
122°C (ethyl ether - diisopropyl ether) . 

NMR (CDC1 3 ) 5: 1.29 (6H, d, J=6.3Hz), 3.69 (1H, septet, 
J-6.3 Hz), 4.01 (3H, s), 4.18 (2H, s) , 6.98-7.04 (2H, m) , 
7.01 (1H, s), 7.15-7.19 (2H, m) , 7.92 (1H, d, J=l . 8 Hz), 
8.83 (1H, d, J=1.8 Hz), 11.26 (1H, s) . 
Elemental Analysis: C 21 H 21 FN 2 0 3 

Calcd. (%): C, 68.47; H, 5.75; F, 5.16; N, 7.60. 
Found (%): C, 67.99; H, 5.69; F, 4.95; N, 7.50. 

Compound 1-15 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-b (410 mg, 0.970 mmol) afforded a crude 
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Compound 1-15 of the title, which was subjected to silica 
gel column chromatography and was eluted with ethyl acetate. 
Fractions containing the intended compound were 
concentrated in vacuo. The residue was recrystallized from 
33% acetonitrile - water to give Compound 1-15 of the title 
(82.5 mg, 0.202 mmol) as yellow crystals in 21% yield; 
m.p.: 75.5 - 77.5°C (from 33% acetonitrile - water). 
NMR (CDC1 3 ) 5: 1.23-1.82 <8H, m) , 2.08-2.12 (2H, m) , 3.25- 
3.32 (1H, m),4.02 (3H, s) , 4.18 (2H/ s) , 6.98-7.04 (2H, m) , 
7.01 (1H, s), .7.15-7.20 (2H, m) , 7.90 (1H, d, J=1.8 Hz), 
8-. 83 (1H, d, J=1.8 Hz), 11.24 (1H, s) . 
Elemental Analysis: C 24 H 25 FN 2 0 3 

£alcd. (%): C, 70.57; H, 6.17; F, 4.65; N, 6.87. 
Found (%) : C, 67.56; H, 6.33; F, 4.18; N, 6.21. 

Compound 1-16 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-c (209 mg, 0.567 mmol) afforded a crude 
Compound 1-16 of the title, which was subjected to silica 
gel column chromatography and was eluted with chloroform - 
methanol - water (32:6:0.5 v/v) . Fractions containing the 
desired compound were concentrated in vacuo. The residue 
was dissolved in chloroform, and the solution was washed 
twice with each of lN-hydrochloric acid and water, and 
further washed twice with each of aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solvent was evaporated off in vacuo, 
and the residue was recrystallized from diisopropyl ether 
to give Compound 1-16 of the title (77 mg, 0.22 mmol) as 
brown crystals in 33% yield; m.p. : 62 - 63 °C (from 
chloroform - diisopropyl ether) . 
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NMR-tCDClj) 5: 2.76 (6H, s) , 4.02 (3H, s) , 4.18 (2H, s) , 
6.98-7.04 (2H, m) , * 7 . 1.6-7 . 21 (2H, m) , 7.43 (1H, s) , 8.26 
(1H, d, J=2.1 Hz) , 8.83 (1H, d, J=2.1Hz), 41.55 (1H, brs) . 
Elemental Analysis: C 20 H ig FN,O 2 

Calcd. (%): C, 67.79; H, 5.40; F, 5.36; N,. 7.90. 
Found (%): C, 64.37; H, 5.56; F, 4.93; N, 7.41. 



Example 8 

[Chemical formula 51] 




Step 1 

To a solution of Compound 15 (230 mg, 0.676 mmol; 
obtained in Step 2 of Example 4) in tetrahydrofuran (6 ml) 
were added ethyl isocyanate (161 pi, 2.03 mmol) and 

vbis (tri-N-butyltin) oxide (2 .drops) under ice-cooling, and 
the mixture was warmed to room temperature and stirred for 

'2.5 hours. After the addition of ethyl isocyanate (161 pi; 
2.03 mmql), the mixture was stirred for 2 hours at room 
temperature, and was left to stand alone for 12 hours. The 
solvent was evaporated off in vacuo, and the residue was 
recrystallized from ethyl ether to give Compound 19-a (185 
mg, 0.450 mmol) as colorless crystals in 67% yield. 

. In a manner similar to above procedure, Compound 15 

. (240.mg, 0.705 mmol) afforded Compound 19-b (209 mg, 0.505 
mmol) as colorless crystals in 72% .yield. 
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Step 2 

Compound 1-17 

To a solution of Compound 19-a (185 mg, 0.450 mmol) in 
methylene chloride (12 ml) was added aluminum chloride (300 
mg, 2.25 mmol) under ice-cooling. The reaction mixture was 
heated to room temperature and stirred for 1 hour. To the 
reaction mixture were added an aqueous 10% citric acid (12 
ml) and ethyl acetate (36 ml), and the precipitated 
crystals were collected by filtration. The crystals were 
dissolved in chloroform, and the solution was washed twice 
with each of aqueous 10% citric acid and saturated brine, 
and. dried over sodium sulfate. The solvent was evaporated 
off in vacuo, and the residue was recrystallized from ethyl 
acetate to give Compound .1-17 of the title (62 mg, 0.16 
mmol) as pale yellow crystals in 35% yield; m.p.: 280 - 
282°C (from chloroform - ethyl acetate) . 

NMR (DMSO-d 6 ) 6: 1.06 (3H, t, J=7.2 Hz), 3.07-3.16 (2H, m) , 
3.92 (3H, s), 4.22 (2H, s) , 6.31 (1H, t, J=5.4 Hz), 7.12- 
7.18 (2H, m), 7.31-7.36 (2H, m) , 8.00 (1H, s), 8.19 (1H, d, 
J=l:8 Hz), 8.26 (1H, s), B.85 (1H, d, J=l . 8 Hz), 10.96 (1H, 
brs) . 

Elemental Analysis: C 21 H 2( ,FN 3 0 4 

Calcd. (%) : C, 63.47; H, 5.07; F, 4.78; N, 10.57. 
Found (%) : C, 62.71; H, 5.01; F, 4.64; N, 10.27. 

Compound 1-18 

In a manner similar to. the procedure of the synthesis 
of Compound 1-17, Compound 19-b (91 mg, 0.22 mmol) afforded 
a crude 'Compound f-18 of the title, which. was 
recrystallized from ethyl acetate to give Compound 1-18 of 
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the title (12 mg, 0.030 mmol) as pale yellow crystals in 
141 yield; m.p. : 189 - 191°C (from ethyl acetate), 
NMR (CDC1 3 ) 6: 3.06 (3H, d, J=4 . 5 Hz),. 4.04 <3H, s) , 4.15 
<2H, s), 5.70 <1H, m), 6.97-7.04 (2H, m) , 7.13-7.17 (2H, m) , 
7.52 (1H, s), 7.88 (1H, s) , 8.03 (1H, d, J=2 . 1 Hz), 8.84 
(1H, d, J=2.1 Hz), 11.96 (1H, brs). 

Compound 1-19 

In a manner similar to Step 7 of Reference Example 1, 
Compound 19-b (206 mg, 0.498 mmol) afforded a crude 
Compound 1-19 of the title (158 mg) , which was 
recrystallized from ethyl acetate to give Compound 1-19 of 
the title (97 mg, 0.24 mmol) as yellow crystals in 49% 
yield; m.p.: 198.5 - 199. 5°C (from ethyl acetate). 
NMR (CDCI3) 5: 2.27 (3H, brs) , 2 . 99 ( 3H, brs), 3.99 (3H, s) , 
4.15 (2H, s),. 4.61- (1H, brs ), 6. 96-7 . 03 (2H, m) , 7.14-7.18 
(2H, m), 7.35 (1H, s) , 7.99 (1H, d, J=2.4 Hz), 8.80 (1H, d, 
J=2.4 Hz), 11.53 (1H, brs). 
Elemental Analysis : C 2l H :0 FN 3 O 3 S 

Calcd. (%): C, 61.00; H, 4.88; F, 4.59; N, 10.16; S, 7.75. 
Found {%■): C, 60.84; H, 4.76; F, 4.45; N, 9.88; S, 7.55. 



Example 9 

[Chemical formula 52] 




Step .1 

To a solution of Compound 10 (450 mg, 1-22 mmol; 
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obtained in Step 2 of Example 1) in tetrahydrof uran (15 ml) 
was added a solution of 1, 1 ' -carbonyldiimidazole (296 mg, 
1.83 mmol) in tetrahydrof uran (3 ml) at room temperature. 
The mixture was refluxed for 5 minutes and cooled to room 
temperature.- To the reaction mixture was added a solution 
of sodium borohydride (47 mg, 1.2 mmol) in water (3.6 ml), 
and the mixture was stirred at room temperature for 10 
minutes. To the reaction mixture was added an aqueous 10% 
sodium hydrogencarbonate (18 ml), and the mixture was 
extracted ^ith ethyl acetate. The extract was washed with 
saturated brine, dried over sodium sulfate. The solvent 
was evaporated off in vacuo, and the residue was subjected 
to silica gel column chromatography and was eluted with n- 
hexane - ethyl acetate (1:1 v/v) . Fractions containing the 
intended compound were concentrated in vacuo to give 
Compound 20 (342 mg, 0.962 mmol) as colorless oil in ~?9% 
yield. 

Step 2 

To a solution of Compound 20 (342 mg, 0,962 mmol) in 
chloroform (20 ml) was added manganese (IV) oxide (1.25 g, 
14.4- mmol) at room temperature and the mixture was refluxed 
for 22 hours. The reaction mixture was cooled to room 
temperature, filtered through Celite, and the filtrate was 
concentrated in vacuo. The residue was subjected to silica 
gel column chromatography and was eluted-with n-hexane - 
ethyl acetate (2:1 v/v). Fractions containing the intended 
compound were concentrated in vacuo to give Compound 21 
(149 mg, 0.422 mmol) as colorless crystals in 44% yield. 



Step 3 
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Compound 1-20 

To a suspension of Compound 21 (213 mg, 0.603 mmol) 
and sodium iodide {723 mg, 4.82 mmol) in acetonitrile (10 
ml) was added a solution of trimethylsilyl . chloride (612 
4.82 mmol) in acetonitrile (2.5 ml) under ice-cooling, and 
the mixture was stirred for 15 minutes. To the reaction 
mixture was added a suspension of sodium hydrogencarbonate 
(405 mg, 4.82 mmol) in acetonitrile (2.5ml), and the 
mixture was stirred for 15 minutes while being heated to 
room temperature. Then, the mixture was further refluxed 
for 1 hour, cooled to room temperature, and mixed with 
aqueous 10$ sodium hydrogen sulfite (30 ml) . The 
precipitated crystals were collected by filtration, washed 
with water, and dried ^it 70°C to give Compound 1-20 of the 
title as yellow crystals (112 mg) . The crystals were 
recrystallized from methanol - ethyl acetate to give 
Compound 1-20 of the title (54.5 mg, 0.161 mmol) as pale 
yellow crystals in 27% yield; m.p. : 301 - 302°C (from 
methanol - ethyl acetate) . 

NMR (DM30-d 6 ) 6: 3.70 (3H, s) , 4.10 <2H, s), 7.10-7.16 (2H, 
m), 7.27-7.32 (2H, m) , 8.21 (1H, brs) , 8.43 (1H, brs) , 9.36 
(1H, brs) , 9.57 (1H, brs) . 
Elemental Analysis: C 19 H M FN0 4 

Calcd. (%): C, 67.25; H, 4.16; F, 5.60; N, 4.13. 
Found (%): C, 61.23; H, 3.57; F, 5.00; N, 3.94. 

Example 10 

[Chemical formula 53] 




1-22 (X=CN) 
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Step 1 

A solution of Compound 9 (800 mg, 1.98 mmol; obtained 
in Step 1 of Example 1), cupper cyanide (709 mg, 7.92 mmol), 
tetraethylammonium cyanide (310 mg, 1.98 mmol), 
tris(diben Z ylideneacetone)dipalladium (72.5 mg, 0.079 mmol) 
and 1,1- -bis (diphenylphosphino) ferrocene (176 mg, 0.317 mg) 
in dioxane (10 ml) was refluxed for 1.5 hours. 
Tris(dibenzylideneacetone)dipalladium (72.5 mg, 0.079 mmol), 
and 1,1- -bis (diphenylphosphino) ferrocene (176 mg, 0.317 mg ) 
were added, and the mixture was refluxed for 4 hours. The 
reaction mixture was cooled to room temperature, and ethyl 
acetate (80 ml) was added thereto. The mixture was stirred 
for 20 minutes. The reaction mixture was filtered through 
Celite. The filtrate was washed with aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solution was concentrated in vacuo, 
and the residue was subjected to silica gel column 
chromatography and was eluted with n-hexane - ethyl acetate 
(3:1 v/v). Fractions containing the intended compound were 
concentrated in vacuo, and the residue was recrystallized 
from diisopropyl ether to give Compound 22 (502 mg, 1.43 
mmol-) as pale pink crystals in 73% yield. 

Step 2 

Compound 1-21 

In a manner similar to Step 3 of Example 9, Compound 9 
(150 mg, 0.371 mmol, obtained in Step 1 of Example 1) 
aforded Compound 1-21 of the title (143 mg, 0.367 mmol) as 
colorless crystals in 99% yield; m.p. : 152»C (from 33% 
acetonitrile - water) . 

NMR (DMSO-d s , 5, 3.91 (3H, s) , 4.30 (2H, s) , 7.14-7.20 (2H, 
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m), 7.37-7.42 (2H, m) ,. 8.08 (1H, s) , 8.24 (1H, d, J=2 . 1 Hz) 
8.94 (1H, d, J=2.1. Hz), 11.31 (1H, brs). 
Elemental Analysis: C 13 H u BrFNOj 

Calcd. (%) : C, 55.41; H, 3.36; Br, 20.48; F, 4.87; N, 3.59. 
Found (%) : C, 54.91; H, 3.41; Br, 19.73; F, 5.05; N, 3.65. 

Compound 1-22 

In a manner similar to Step 3 of Example 9, Compound 
22 (150 mg, 0.428 mmol) afforded crude crystals of Compound 
1-22 of the title, which were recrystallized from ethyl 
acetate - ethyl ether to afford Compound 1-22 of the title 
(112 mg, 0.333 mmol) as pale pink crystals in 78% yield; 
m.p.: 178 - 179°C (from ethyl acetate - ethyl ether). 
NMR (DKSO-d 6 ) 5: 3.91 (3H, s),. 4.32 (2H, s) , 7.14-7.20 (2H, 
m), 7.39-7.44 (2H, m) , 8.25 (1H, brs), 8.40 (1H, brs), 9.01 
(1H, brs) . 

Elemental Analysis: C 19 H 13 FN 2 0 3 

Calcd. (%) : C, 67.85; H, 3.90; F, 5.65; N, 8.33. 
Found (%) : C, 67.09; H, 3.95; F, 5.47; N, 8.16. 

The following compounds having 1, 6-naphthylidine 
nucleus were synthesized: 



Example A-1 
[Chemical formula 54] 




A-1 



Compound A-1: Methyl 3-Benzyl-8-hydroxy-l, 6-naphthylidine- 
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7-carboxylate 

1) 2-Benzyl-2-propenal (27.78 g, 190 nunol) which is known 
and described in US 4973695, and 2-aminobutanedicarboxylic 
acid diethyl ester (29.95 g, 160 mmol) which is known and 
described in Chem. Pharm. Bull., 1989, 37, 3236, were 
reacted according to the method described in Japanese 
Patent publication (Kokai) S64-16764/1989, and the product 
was subjected to alkaline hydrolysis using 4N-sodium 
hydroxide (160 ml, 640 mmol) to give 2-benzylpyridine-2, 3- 
dicarboxylic acid. 2 (23.22 g) in 56 % yield. 

NMR (DMSO-d s ) 6: 4.09 (2H, s) 7 . 20-7 . 35 (SH, m) , 8.03 (1H, d, 
J=2.1 Hz), 8.68 (1H, d, J=2.: Hz). 

2) The above Compound 2 (2:52 g, 9.80 mmol) was heated in 
acetic anhydride at 120°C for 2 hours. The solvent was 
evaporated off, and the resulting acid anhydride was 
subjected to alcoholysis by Lsopropyl alcohol and then to 
reduction of acid chloride according to the method 
described in J. Med ; Chem., 1989, 32, 827, to give 
isopropyl 5-benzyl-3-hydroxymethyl-pyridine-2-carboxylate 3 

(560 mg) in 20% yield. 

NMR (CDC1 3 ) 6: 1.44 (6H, d, J=6.3Hz), 3.69 (1H, brt, 
J=6.9Hz), 4.04 (2H, s) , 4.75(2H, d, J=6.3Hz), 5.34 (1H, sec, 
J=6.3Hz), 7.15-7.33 (5H, m) , 7.63 (1H, d, J=2 . 1 Hz), 8.56 
(1H, d, J=2.1 Hz) . 

3) The above Compound 3 (550 mg, 1.93 mmol) and N- 
tosylglycine methyl ester were subjected to the Mitsunobu 
reaction and then to a ring-closing reaction by the action 
of lM-sodium methoxide, according to the method described 
in' W002/30930, to give Compound A-l (557 mg) in 85% yield; 
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m.p.: 174°C. 

Elemental Analysis: C l7 H u N z O, 
Calcd. (%): C, 69.38; H, 4.79; N, 9.52. 
-Found (%) : C, 69.40; H, 4.78; N, 9.34. 

NMR (CDC1 3 ) 5: 4.12 (3H, s) , 4.25 (2H, s) , 7.22-7.39 (5H, 
m), 7.98 (1H, m), 8.76 (1H, s) , 9.10 <1H, d, J=2.1Hz), 

11.76 <1H, s) . 

In a manner similar to the method of Example A-l, 
Compounds A-2 and A-3 were synthesized: 

[Chemical formula 55] 



Example A-2 

Compound A-2: Methyl 3- (4-f luorobenzyl) -8-hydroxy-l, 6- 

naphthylidine-7-carboxylate; m.p.: 218 - 219°C. 

Elemental Analysis: C 17 H 13 FN 2 0 3 

Calcd. {%) : C, 65.38; H, 4.20; N, 8.97. 

Found (%): C, 65.19; H, 4.19; N, 8.90. 

NMR (CDC1 3 ) 5: 4.13 (3H, s) , 4.23 (2H, s) , 7.02-7.08 (2H, 
m), 7.17-7.23 (2H, m) , 7.97 (1H, m) , 8.77 (1H, s) , 9.08 (1H, 
d, J=2.1Hz), 11.77 (1H, s). 

Example A-3 

Compound A-3: Ethyl 3- (4-f luorobenzyl). -8-hydroxy-l , 6- 
naphthylidine-7-carboxylate; m.p.: 209 - 211°C 
Elemental Analysis: C 18 H 15 FN 2 0 3 
Calcd. (%) : C, 66.25; H, 4.63; N, 8.58. 



OH 




A-2:R 
A-3:R 



Me 

Et 
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Found (%) : C, 66.03; H, 4.44; N, 8.47. 

NMR (CDC1 5 ) 5: 1.53 <3H, t, J=7.1Hz), 4.22 (2H, s) , 4.60 
(2H, q, J=7.2Hz), 7.00-7.08 (2H, m) , 7.18-7.22 (2H, m) , 
7.96 (1H, m), 8.77 (1H, s) , 9.07 (1H, d, J=2.1Hz), 11.93 
(1H, s) . 

2- (4-Fluorobenzyl) -2-propenal 6 was synthesized by the 
following process: 
[Chemical formula 56] 




1) 4-Fluoroiodobenzene 4 (50 g, 225 mmol) and allyl 
alcohol (23 ml, 337 mmol) were subjected to Heck reaction 
in the presence of palladium acetate, according to the 
method describe in Chem. Comraun., 1984, 1287. The reaction 
mixture was distilled in vacuo (94-96°C, 7 mmHg) to give 3- 
(4-fluorophenyl)propional 5 (27.5 g) in 80% yield. 

NMR (CDC1 3 ) 5: 2.73-2.79 (2H, m) , 2.93 (2H, t, J=7.4Hz), 
6.94-7.00 (2H, m) , 7.12-7.17 (2H, m) , 9.81 (1H, t, J=1.2Hz). 

2) The above Compound 5 (53 g, 348 mmol) and 37% formalin 
(31.2 ml) were heated in diethylamine hydrochloride (38.3 

g) at 110°C for 1 hour. The mixture was diluted with ether, 
and washed three times with water. The extract was dried 
over magnesium sulfate, and distilled in vacuo (101-103°C, 
8 mmHg) to give 2- (4-f luorobenzyl) -2-propenal 6 (45.3 g) in 
79% yield. 

NMR (CDClj) 5: 3.54 (2H, s) , 6.07 (1H, d, J=0.6Hz) , 6.11 
(1H, t, J=1.4Hz), 6.94-7.01 (2H, m) ,. 7.11-7.16 (2H, m) , 
9.59 (1H, . s) , 
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Example A-4 

Compound A-4 : 3- (4-f luorobenzyl) -8-hydroxy-l, 6- 
naphthylidine-7-carboxylic acid 
[Chemical formula 57] 



OH 




COOH 



A-4 

To a solution of Compound A- 2 (156 mg, 0.5 mmol) in 
methanol - tetrahydrof uran (8 ml) was added 2N-sodium 
hydroxide (1 ml), and the mixture was refluxed for 1.5 
hours. After cooling, 2N-hydrochloric acid was added 
thereto, and the solvent was evaporated off. The 
precipitated crystals were collected by filtration and 
washed with water and. ether. The crystals were further 
washed with acetone to give Compound A-4 .(72 mg) in 48% 
yield; m.p. : 257°C. 
FABMS: m/z 299 (M+H) * 

NMR (DMS0-d 6 ) 5: 4.19 (2H, s) , 7.12-7.18 (2H, m) , 7.34-7.39 
(2H, m), 8.21 (1H, d, J=2.1Hz), 8.40 (1H, s) , 8.88 (1H, d, 
J=2.1Hz). 

Example A- 5 

Compound A-5: Methyl 3-benzyl-5-chloro-&-hydroxy-l, 6- 

naphthylidine-7-carboxylate 

[Chemical formula 58] 
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OH 

COOMe 



CI 

A-5 

To a solution (10 ml) of Compound A-l (118 mg, 0.4 
mmol) in acetonitrile (10 ml) was added N-chlorosuccinimide 
(59 mg, 0.44 mmol)/ and the mixture was refluxed for 30 
minutes. After cooling, the mixture was concentrated and 
methanol was added thereto. The precipitated crystals were 
collected by filtration and washed with methanol. The 
crystals were recrystallized from methanol-chlorof orm to 
give Compound A-5 (69 mg) in 52% yield; m.p. : 209 - 210°C. 
Elemental Analysis: C 17 H 13 C1N 2 0> 
Calcd^ (%): C, 62.11; H, 3.99; N, 8.52. 
Found (%) : C, 62.17; H, 3.90; N, 8.44. 

NMR (CDC1 3 ) 5: 4.11 (3H, s) , 4.28 (2H, s) , T. 22-7 • 39 (5H, 
ra), 8.34 (1H, dt, J=0.9, 2.1Hz), 9.11 (1H, d, J=2.1Hz), 
11.78 (1H, s) . 

Example A- 6 

Compound A-6: Methyl 3-benzyl-5-bromo-8-hydroxy-l, 6- 
naphthylidine-7-carboxylate 
[Chemical formula 59] 
OH 

COOMe 



Br 

A-6 

To a solution of Compound A-l (106 mg, 0.36 mmol) in 
acetonitrile (10 ml) was added N-bromosuccinimide (71 mg, 
0.4 mmol), and the mixture was stirred at room temperature 
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for 1.5 hours. To the reaction mixture was added aqueous 
0.5M-sodium thiosulfate, and the mixture was extracted 
twice with chloroform. The organic layer was washed three 
times with water, dried over sodium sulfate, and 
concentrated- The precipitated crystals were collected by 
filtration and washed with methanol. The resulting 
crystals were recrystallized from methanol-chlorof orm to 
give Compound A-6 (108 mg) in 81% yield; m.p.: 213 - 214°C 
Elemental Analysis: C l7 H u BrN.,0, 
Calcd. (%): C, 54.71; H, 3.51; N, 7.51. 
Found (%) : C, 54.77; H, 3.35; N, 7.35. 

NMR (CDClj) 5: 4.11 (3H, s), 4.29 (2H, s) , 7.22-7.39 (5H, 
m), 8.30 <1H, dt, J=0.9, 2.1Hz), 9.07 (1H, d, J=2.1Hz), - 
11.77 (1H, s) . 

In a manner similar to the procedure of Example A-6, 
Compounds A- 7 and A- 8 were prepared. 
[Chemical formula 60] 




A-7 : R = Me 
A-8 : R = Et 



Example A-7 

Compound A-7: Methyl 5-bromo-3- (4-f luorobenzyl) -8-hydroxy- 

1, 6-naphthylidine-7-carboxylate; m.p.: 234 - 236°C. 

Elemental Analysis: C 17 H 12 BrFN 2 0 3 

Calcd. (%): C 52.19; H, 3.09; N, 7.16. 

Found (%)': C, 52.29; H, 2.99; N, 7.05. 

NMR (CDC1 3 ) 6: 4.11 (3H, s) , 4.26 {2H, s) , 7.02-7.09 (2H, 
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m), 7.17-7.23 <2H, m) , 8.28 (1H, dt, J=0.9, 2.1Hz), 9.05 
(1H, d, J=2.1Hz), 11.78 (1H, s) . 

Example A- 8 

Compound A-8: Ethyl 5-bromo-3- (4-f luorobenzyl) -8-hydroxy- 

l,6-naphthylidine-7-carboxylae; m.p.: 154 - 155°C. 

Elemental Analysis: C l8 H 14 BrFN r 0 2 

Calcd. (%): C, 53.35; H, 3.48; N, 6.91. 

Found (%): C, 53.42; H, 3.14; N, 6.91. 

NMR (CDC1,) 5: 1.51 (3H, t, J=7.1Hz), 4.26 (2H, s) ,. 4.59 
(2H, q, J=7.2Hz) / 7.03-7.08 <2H, m) , 7.18-7.23 (2H, m) , 
8.27 (1H, m), 9.04 (1H, d, J=2.1Hz) / 11.33 (1H, s) • 



Example A-9 
[Chemical formula 61] 




A-9 

Compound A-9: Methyl 3- (4-f luorobenzyl) -8-hydroxy-5- 
methanesulfonylamino-1, 6-naphthylidine-7-carboxylate 
1) To a solution of Compound A-7 (3.28 g, 8.38 mmol) and 
triethylamine (1.67 ml, 12 mmol) in methylene chloride (60 
ml) was added tosyl chloride (1.60 g, 8.4 mmol), and the 
mixture was stirred at room temperature overnight. Tosyl 
chloride (160 mg, 0.84 mmol) was further added to the 
mixture, and the mixture was stirred for 2 hours. The 
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resulting mixture was concentrated, diluted with ethyl 
acetate, washed with aqueous saturated ammonium chloride, 
water and aqueous saturated sodium hydrogen carbonate, and 
dried over magnesium sulfate. The solvent was evaporated 
off, and the residue was purified by silica gel column 
chromatography. The precipitated crystals were collected 
by filtration, and washed with isopropanol - acetone to 
give compound 7 (4.08 g) in 89% yield. 

NMR (CDCl,) 6: 2.44 (3H, s) , 3.80 (3H, s), 4.22 (2H, s) , 
7.03-7.09 (2H, m) , 7.16-7.20 (2H, m) , 7.32 (2H, d, J=8.1Hz), 
7.84 (2H, d,J=8.4Hz), 8.28 (1H, m) , 8.88 (1H, d, J=2.1Hz). 

2) According the the method described in the literature 
(Org. Lett., 2000, 2, 1101.), a mixture of Compound 7 rC13 
mg, 1.12 mmol) and methane sulfonamide (127 mg, 1.34 mmol) 
was ref luxed in dioxane and in the presence of palladium 
acetate (11 mg, 0.05 mmol), xantphos (43 mg, 0.075 mmol. 
and cesium carbonate (489 mg, 1.5 mmol) for 2 hours under" 
nitrogen atmosphere, to give Compound 8 (618 mg) in 98% 
yield. 

NMR (CDClj) 5: 2.43 (3H, s) , 3.16 (3H, s) , 3.85 (3H, s) , 
4.09 (2H, s), 6.99-7.05 (2H, m) , 7.09-7.14 (2H, m) , 7.31 
(2H, d,.J=7.8Hz), 7.81 (2H, d, J=8.4Hz), 8.56 (1H, m) , 8.62 
(1H, d, J=2.1Hz), 12.23 (1H, s) . 

3) To a solution of Compound 8 (150 mg, 0.27 mmol) in 
tetrahydrofuran (3 ml) was added lM-sodium methoxide (0.81 
ml, 0.81 mmol) under ice-cooling, and the mixture was 
stirred at room temperature for 2 hours. The reaction 
mixture was neutralized with lN-hydrochloric acid, and 
extracted twice with chloroform. The organic layer was 
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washed with water, dried over sodium sulfate, and 
concentrated. The resulting crystals were collected by 
filtration and washed with ethyl acetate to give Compound 
A-9 (59 mg) in 54% yield; m.p.: 205 - 210°C 
FABMS: m/z 406 (M+H) * . 

NMR (DMSO-d,) 6: 3.53 (3H, s), 3.94 (3H, s) , 4.26 (2H, s) , 
7.16 (2H, dd, J=8.9, 8.9Hz), 7.39 (2H, dd, J=5.7, 8.7Hz), 
8.56 (1H, s), 9.14 (1H, d, J=1.8Hz), 10.79 (1H, brs) , 11. J 
(1H, brs) . 

In a manner similar to the procedure of Example A-9, 
the following Compounds A-10 and A-ll were synthesized. 

Example A-10 

Compound A-10: Methyl 5-acetylamino-3- (4-f luorobenzyl) -8- 
hydroxy-1, 6-naphthylidine-7-carboxylate 
[Chemical formula 62] 




COOMe 



A-10 

M.p. : 263 - 267°C. 
FABMS : m/z 370 (M+H)* 

NMR (DMS0-d 6 ) 5: 2.15 (3H, s) , 3.93 (3H, s), 4.25 (2H, s) , 
7.15 (2H, dd, J=8.9, 8.9Hz), 7.36 (2H, dd, J=5.7, 8.7Hz), 
8.18 (1H, d, J=1.8HZ), 9.08 (1H, d, J=1.8Hz), 10.51 (1H, s) , 
11.24 (1H, brs) . 



Example A-ll 
[Chemical formula 63] 
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A-11 

Compound A-11: Methyl 3- (4-f luorobenzyl) -8 -hydroxy- 5- (2- 
oxo-pyrrolidin-l-yl)-l / 6-naphthylidine-7-carboxylate; m.p. : 

260 - 262°C. 

FABMS: m/z 396 (M+H)* 

NMR (CDC1 3 ) 5: 2.31 (2H, tt, J=7.5, 7.5Hz), 2.66 (2H, t, 
J-8.1HZ), 4.08 (3H, s), 4.13 (2H, t, J=6.9Hz), 4.21 (2H, s) , 
6.99-7.05 (2H, m) , 7.16-7.21 (2H, m) , 7.98 <1H, m) , 9.00 
(1H, d, J=2.1Hz), 11.70 (1H, s) . 

Example A- 12 
[Chemical formula 64] 



8 




COOMe 



Compound A-12: Methyl 3- (4-f luorobenzyl) -8-hydroxy-5- (N- 
methyl)methanesulfonylamino-l, 6-naphthylidine-7-carboxylate 
1) To a solution of Compound 8 (306 mg, 0.55 mmol) in 
dimethylformamide (3 ml) were added cesium carbonate (176 
mg, 0.54 mmol) and methyl iodide (0.034 ml, 0.54 mmol), and 
the mixture was stirred at room temperature under nitrogen 
atmosphere overnight. Cesium carbonate (117 mg, 0.36 mmol) 
and methyl iodide (0.022 ml, 0.36 mmol) were further added, 
and the mixture was stirred for 3 days. To the reaction 



118 



mixture was added diluted hydrochloric acid, and the 
mixture was extracted twice with ethyl acetate. The 
organic layer was washed with water and saturated brine, 
and dried over magnesium sulfate. The sovent was 
evaporated off, and the residue was purified by silica gel 
column chromatography to give Compound 9 (233 mg) in 74% 
yield. 

NMR (CDC1,) 5: 2.42(3H, s) , 3.17(3H, s) , 3.42(3H, s), 
3.86(3H, s), 4.17(2H, s), 6 . 98-7 . 04 (2H, m) , 7 . 05-7 . 17 (2H, 
m), 7.29(2H, d, J=7.8Hz), 7.84(2H, d, J=8.4Hz), 8.47(1H / m) 
8.76(1H, d, J=2.1H2) . 

2) Compound A-12 was synthesized from the above Compound 
9 according to the method of Example A-9 (3); m.p. : 190 - 
192°C. 

Elemental Analysis: C 1Q H ie FNj0 5 S 

Calcd. (%): C, 54.41; H, 4.33; N, 10.02. 

Found (%): C, 54.13; H, 4.04; N, 9.84. . 

NMR (CDC1 3 ) 5: 3.20 (3H, s) , 3.36 (3H, s) , 4.07 (3H, s), 
4.23 (2H, s), 6.99-7.05 (2H, m) , 7.16-7,21 (2H, m) , 8.46 
<1H, d, J=2.1Hz) / 9.21 (IK, d, J=2.4Hz)> -11.81 <1H, s) . 

Example A-13 

Compound A-13: Methyl 3- (4-f luorobenzyl) -8-hydroxy-5- (2- 
oxo-piperidin-l-yl) -1/ 6-naphthylidine-7-carboxylate 



[Chemical formula 65J 

OH 




1) To a solution of Compound A-2 (3.56 g, 11.4 mmol) in 
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dimethyl formamide (200 ml) was added N-iodosuccinimide 
(3.06 g, 13.6 mmol) and the mixture was stirred at room 
temperature overnight.. The reaction mixture was 
concentrated in vacuo and the residue was dissolved in 
chloroform. The solution was washed with aqueous 10% 
sodium hydrogen sulfite and water, and dried over sodium 
sulfate. The solvent was evaporated off, and the 
precipitated crystals were collected by filtration and 
washed with methanol to give Compound 10 (4.97 g) in 99% 
yield. 

NMR (CDC1J 6: 4.10 (3H, s) , 4.27 (2H, s) , 7.03-7.09 (2H, 
m), 7.18-7.23 (2H, m) , 8.10 (1H, m) , 8.99 (1H, d, J=1.8Hz), 
11.76 (1H, s) . 

2) Compound A- 13 was synthesized from Compound 10 
according to the method of Example 9; m.p.: 260 - 264°C. - 
FABMS: m/z 410 (M+H) * 

NMR (CDC1 3 ) 6: 1.99 (4H, brs) , 2.53-2.58 (2H, m) , 3.41 (1H, 
brs), 4.08 (3H, s), 4.21 <2H, s) , 7.02-7.07 (2H, m) , 7.15- 
7.20 (2H, m), 7.65 (1H, m) , 9.01 (1H, d, J=2.1Hz), 11.84 
(1H, s) . 



Example A- 14 . 
[Chemical formula 66] 




TMS = -SiMe 3 
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Compound A-14: 7-Methyl 3- (4-f luorobenzyl) -8- hydroxy-1,6- 
naphthylidine-5, 7-dicarboxylate 

1) Compound 12 was synthesized from Compound 10 by a 
method similar to that of Example A-9, (1) . 

NMR {CDC1,).5: 2.43 (3H, s), 3.79 (3H, s) , 4.22 (2H, s) , 
7.03-7.08 (2H, m) , 7.15-7.20 (2H, m) , 7.31 (2H, d, J=7.8Hz), 

7.83 (2H, d, J=8.1Hz), 8.10 (1H, m) , 8 . 82 (1H, d, J=2.1Hz). 

2) To a solution of Compound 12 (592 mg, 1.0 mmol) in 
dimethylformamide (12 ml) were added diisopropylethylamine 
(0.52ml, 3.0 mmol), 2- ( trimethylsilyl ) ethanol (1.43ml, 10 
mmol) and palladium acetate (11 mg, 0.05 mmol), and the 
mixture was stirred at room temperature under carbon 
monoxide atmosphere for 1 day. To the reaction mixture was 
added dilute hydrochloric acid, and the mixture was 
extracted twice with ethyl acetate. The organic layer was 
washed twice with water and with saturated brine, and dried 
over magnesium sulfate. The solvent was evaporated off, 
and the residue was purified by silica gel column 
chromatography to give Compound 13 (490 mg) in 80% yield. 
NMR (CDC1 3 ) 5: 0.11 (9H, s) , 1.18-1.24 (2H, m) , 2.43 (3H, 
s), 3.83 (3H, s), 4,19 (2H, s) , 4.52-4.58 (2H, m) , 7.01- 
7.07 (2H, m), 7.14-7.20 (2H, m) , 7.31 (2H, d, J=7.8Hz), 

7.84 (2H, d, J=8.4Hz), 8.87 (1H, d, J=2.1Hz), 8.93 (1H, m) . 

3) To a solution of Compound 13 (480 mg, 0.79 mmol) in 
tetrahydrofuran (5 ml) was added dropwise 1M- 
tetrabutylammonium fluoride (1.0 ml) under ice cooling, and 
the mixture was stirred at room temperature. After 30 
minutes, lM-tetrabutylaromonium fluoride (0.8 ml) was 
further added dropwise to the mixture, and the mixture was 
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stirred at room temperature for 30 minutes. To the 
reaction mixture was added diluted hydrochloric acid, and 
the mixture was extracted twice with ethyl acetate. The 
organic layer was washed with water and saturated brine, 
dried over sodium sulfate. The solvent was evaporated off 
to give Compound 14 (431 mg) as the residue. 
NMR (CDC1 3 ) 6: 2.43 (3H, s) , 3.89 (3H, s) , 4.21 (2H, s), 
6.99-7.07 <2H, m) , 7.13-7.19 (2H, m) , 7.30 <2H, d, J=7.8Hz), 
7.81 (2H, d, J=8..7Hz), 8.84 (1H, d, J=2.1Hz), 9.66 (1H, m) . 

4) Compound A-14 was synthesized from Compound 14 
according to the method of Example A-9, (3); m.p.:184 - 
186°C. 

Elemental Analysis: C, 8 H 13 FN,Os 

Calcd. (%): C, 60.68; H, 3.68; N, 7.86. 

Found (%) : C, 60.46; H, 3.53; N, 7.87. 

NMR (CDC1 3 ) 6: 4.14 (3H, s) , 4.26 (2H, s) , 7.00-7.06 <2H, 
m)., 7.18-7.23 (2H, m) , 9.09 (1H, d, J=2.1Hz), 9.70 (1H, m) , 
11.04 (1H, brs), 12.06 (1H, brs) . 

Example A- 15 

Compound A-l 5: Dimethyl 3- (4-f luorobenzyl) -8-hydroxy-l, 6- 
naphthylidine-5, 7-dicarboxylate 
[Chemical formula 67 J 
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10 




.COOMe 




COOMe 



COOMe 



16 



:OOMe 



A-15 



COOMe 



Bn = -CH 2 C6H 5 



1) To a suspension of Compound 10 (8.76 g, 20 mmol) in 
dimethyl formamide (80 ml) were added DBU (4.48 ml, 30 mmol) 
and benzyl bromide (3.56 ml, 30 mmol), and the mixture was 
stirred at- room temperature for 5 hours. To the reaction 
mixture was added aqueous O.SM-citric acid and 10% sodium 
hydrogen sulfite, and the mixture was extracted twice with 
ethyl acetate. The organic layer was washed with water, 
aqueous saturated sodium hydrogen carbonate and saturated 
brine, and dried over magnesium sulfate. The solvent was 
evaporated off, and the residue was purified by silica gel 
column chromatography. The precipitated crystals were 
collected by filtration and washed with diisopropyl ether 
to give Compound 15 (7.64 g) in 72% yield. 
NMR (CDC1 } ) 6: 3.94 (3H, s) , 4.26 (2H, s) , 5.54 (2H, s) , 
7.03-7.09 (2H, m) , 7.19-7.26 (2H, m) , 7.32-7.41 (3H, m) , 
7.55-7.57 (2H, m) , 8.13 (1H, m) , 8.97 ( 1H, d, J=2.1Hz). 



2) To a solution of Compound 15 (264 mg, 0.5 mmol) in 
dimethylformamide (5 ml) were added diisopropylethylamine 
(0.44 ml, 2.5 mmol), methanol (0.4 ml, 10 mmol) and 
palladium acetate (5.6 mg, 0.025 mmol), and the mixture was 
stirred at room temperature for 2 hours under carbon 
monoxide atmosphere. To the reaction mixture was added 
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dilute hydrochloric acid, and the mixture was extracted 
twice with ethyl acetate. The organic layer was washed 
twice with water and saturated brine, and dried over 
magnesium sulfate. The solvent eas evaporated off, and the 
residue was purified by silica gel column chromatography. 
The precipitated crystals were collected by filtration and 
washed with diisopropyl ether to give Compound 16 (199 mg) 
in 87% yield. 

NMR (CDC1.I 5: 3.96 (3H, s) , 4.06 (3H, s),.4.24 (2H, s, , 
5.70 (2H, s), 7.02-7.08 (2H, ») , 7.20-7.25 (2H, m) , 7.32- 
7.40- <3H, m), 7.55-7.57 (2H, m) , 9.05 (1H, d, J-2.1HZ), 
9.18 <1H, m) . 

3) To a solution of Compound 16 (115 mg, 0.25 mmol) in 
.ethylene chloride (3 ml) was added trif luoroacetic acid (1 
1) under ice cooling, and the mixture was stirred at room 
temperature for 2 hours. The solvent was evaporated off 
and the residue was treated with dilute agueous sodium 
hydroxide to adjust the P H to 7.2. The mixture was 
extracted with chloroform and the organic layer was washed 
with a phosphate buffer of P H7,2. The solvent was. 
evaporated off, and the precipitated crystals were 
recrystallized from methanol-chlorof om to give Compound A- 
15 (69 mg) in 74% yield; m.p.:191 - 194°C. 
Elemental Analysis: C 19 H 15 FN,O s 
Calcd. (%.): C, 61.62; H, 4.08; N, 7.56. 
Found (%): C 61.86; H, 3.92; N, 7.52. 

NMR (CDC1.) 6: 4.06 (3H, s) , 4.14 (3H, s) , 4.25 (2H, S) , 
7.01-7.07 (2H, m), 7.19-7.24 (2H, m, , 9.07 (IB, d, J=2.1Hz> 
9.23 (1H, m), 12.16 (1H, brs) . 
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Example A- 16 
[Chemical formula 68] 

MPM.. 



10 





~X U A-1B ° H MPM » -CHj-O-OM 8 

» ° H 

Compound A-l 6: Methyl 3- (4-f luorobenzyl) - 8 -hydroxy- 5- 
(isopropylamino) carbonyl-1, 6-naphthylidine-7-carboxylate 

1) To a solution of Compound 10 (2.32 g, 5.29 mmol) in 
dimethyl formamide (90 ml) were added 4-methoxybenzyl 
chloride (1.08 ml, 8.0 mmol) and cesium carbonate (2.82 g, 
8.0 mmol), and the mixture was heated while being stirred 
at 50°C overnight. After cooling, agueous ammonium 
chloride was added, and the mixture was extracted twice 
with ethyl acetate. The organic layer was washed twice 
with water and with saturated brine, dried over magnesium 
sulfate, and concentrated. The precipitated crystals were 
recrystallized from diisopropyl ether-methanol to give 
Compound 17 (1.75 g) in 59% yield. 

NMR (CDCl,) 6: 3.81 (3H, s) , 3.95 (3H, s) , 4.26 (2H, S) , 
5.48 (2H, s), 6.89 (2H, d, J=8.4Hz), 7.04-7.10 (2H, m) , 
7.20-7.25 (2H, mj , 7.48 (2H, d, J=8.7Hz), 8.13 (1H, m) , 
8.98 (1H, d, J=2.4Hz) . 

2) Compound 18 was synthesized from Compound 17 according 
to the methods of (2) and (3) in Example A-14. 

NMR (CDCl,) 5: 3.81 (3H, s) , 3.96 (3H, s), 4.25 (2H, s) , 
5.76 (2H, s), 6.88 (2H, d, J=8.4Hz), 7.01-7.07 (2H, m) , 
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7.20-7.25 (2H, .) . 7.44 (2H, d, J=8.7Hz> , 9.07 (1H, d, 
J=2.4Hz), 9.73 (1H, m) , 11.42 (1H. brs) . 

3) To a solution of Compound 18 (130 mg, 0.27 mmol) in 
methylene chloride (4 ml) were added diisopropylamine 
(0.026 ml, 0.3 mmol), WSCD hydrochloride (58 mg, 0.3 mmol) 
and HOBt (5 mg, 0.03 mmol), and the mixture was stirred at 
room temperature overnight. To the reaction mixture was 
added diluted hydrochloric acid, and the mixture was 
extracted twice with ethyl acetate. The organic layer was 
washed with water, aqueous saturated sodium 
hydrogencarbonate and saturated brine, dried over magnesium 
sulfate, and concentrated. The precipitated crystals were 
washed with methanol to give Compound 19 (120 mg) in 85% 
yield. 

NMR (CDC1.) 5: 1-32 (6H, d, J=6.6Hz), 3.80 (3H, s), 3.95 
(3H< s), 4.20 (2H, s)*, 4.20-4.33 (1H, m) , 5.58 (2H, s) , 
6.87 (2H, d, J=8.7HZ), 6.98-7.04 (2H, m) , 7.20-7.24 (2H, m) , 
7.44 (2H, d, J=8.7Hz), 8.01 (1H, d, J=8.4Hz), 9.00 (1H, d, 
J=2.1Hz) , 9.96 (1H, m) . 

4) compound A-16 was synthesized from Compound 19 
according to the method of Example A-lS, (3); m.p. : 170 - 
172°C. 

Elemental Analysis: C 2 ,H;„FNj0 4 

Calcd. (%): C, 63.47; H, 5.07; N, 10.57. 

Found (%): C, 63.18; H, 5.05; N, 10.52. 

NMR (CDC1.) 5: 1.34 (6H, d, J=6.3Hz), 4.12 (3H, s) , 4.21 
(2H, s), 4.23-4.37 (1H, m) , 6.97-7.03 (2H, m) , 7.18-7.23 
(2H, m), 7.91 (1H, d, J=8.1Hz), 9.01 (1H, d, J-2.1H.). 9.94 
(1H, m), 11-86 (1H, brs). 
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Example A- 17 

Compound A-17: Methyl 3- <4-f luorobenzyl) -8 -hydroxy- 5- (2- 
methoxyethyl ) aminocarbonyl- 1 , 6-naphthylidine- 7-carboxylate 
[Chemical formula 69] 

Fv ^ ^COOMe 



,OMe 



A-17 

Compound A-17 was synthesized according to the method 
of Example A-16; m.p.:145 - 146°C 
Elemental Analysis: C 2 iH 20 FN 3 O 5 
Calcd. (%): C, 61.01; H, 4.88; N, 10.16. 
Found (%): C, 60.89; H, 4.87; N, 10.26. 

MMR (CDC1 3 ) 5: 3.44 (3H, s) , 3.61-3.73 (4H, m) , 4.12 (3H, 
c), 4.22 (2H, s), 6.98-7.04 <2H, m) , 7.18-7.22 <2H, m) , 
8.35 <1H, brt), 9.02 <1H, d, J=2.1Hz), 9.88 (1H, m) , 11-91 
(1H, brs) . 



Example A- 18 
[Chemical formula 70] 



15 




COOMe 



A-18 



OH 




-COOMe 



-OH 



Compound A-18: Methyl 3- (4-f luorobenzyl ) -8-hydroxy-5- ( 3- 

hydroxy-l-propynyl) -1, 6-naphthylidine-7-carboxylate 

1) To a solution of Compound 15 (528 mg, 1.0 mmol) in 
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dimethylformamide (10 ml) were added propargyl alcoho 
(0.087 ml, l.S-ol). triethylamine (1.39 ml, lOmmol), 
cuprous iodide (9.5 mg, 0.05 -61) and PdCl ; (PPh j): (35 mg, 
0.05 mmol) at room temperature under nitrogen atmosphere, 
and the mixture was stirred for 30 minutes. To the 
reaction mixture were added aqueous 0.5M-citric acid and 
aqU eous 10% sodium hydrogen sulfite, and the mixture was 
extracted twice with ethyl acetate. The organic layer was 

n HM-r-i i-ric acid and water. After 
washed with aqueous 0.5M-citric aciu 

mtration, the solvent was evapo r .ted ott. and the residue 
„as purified by silica ,.1 column chromatography to ,ive 
compound 20 (410 «) in 90* yield. 

mm (CDCW •> 3.94 OH. .,. 4.24 .2H. si, 4 .« «» »> - 
5.60 ,2H. s,, 7.02-7.08 ,2H. 7.18-7.23 , H. » . .32 

,.41 ,3H, 7.55-7.58 (2H, »> . 8.38 (1H. »). 8.01 ,1H, d. 

J=2.1Hz) . 

2) compound A-18 was synthesized from Compound 20 
according to the method of Example A-15 (3); ..p.: 205 - 
208°C. 

Elemental Analysis: C J0 H 1S FN : 0 4 0.1H : O 
Calcd. (%): C, 65.25; H, 4.16; N, 7.65. 
Found (%>: C 64.98; H, 3.99; N, 7.69. 

NMR (CDC1.) *>: 4.11 <3H, s) , 4.25 (2H, s) , 4.60 <2B . ... 
7.02-7.07 (2H, m, , 7.17-7.23 (2H, .) , 8.37 (1H, m) , 9.04 
(1H, d, J=2.1H2), 11.97 (1H, s). 

Example A- 19 

Compound A-19: 1- [3- (4-f luorobenzyl) -8-hydroxy-l, 6- 

naphthylidin-7-yllpropan-l-one 

[Chemical formula 71] 
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MPNL 



A-2 




,COOMe 



MP % o 

22 




A-19 

1) Compound 21 was synthesized from Compound A-2 
according to the method of Example A-16 (1) 

NMR <CDC1 3 > 6: 3.81 (3H, s) , 3.97 (3H, s) , 4.22 (2H, s), 
5.52 (2H, s), 6.90 (2H, d, J=9 . 0Hz) , 7 . 03-7 . 08 (2H, m) , 
7.19-7.23 (2H, m),.7.52 (2H, d, J=8.7Hz), 8.01 (1H, m) , 
8.97 <1H, s), 9.07 (1H, d, J=2.1Hz). 

2) To a solution of Compound 21 (303 mg, 0.70 mmol) in 
tetrahydrofuran (6 ml) was added lM-ethylmagnesium bromide 
(0.84 ml) under nitrogen stream and under cooling with a 
dry-ice acetone bath, and the mixture was stirred at the 
same temperature for 4.5 hours. To the reaction mixture 
was added aqueous ammonium chloride, and the mixture was 
extracted twice with ethyl acetate. The organic layer was 
washed with water and saturated brine, and dried over 
magnesium sulfate. The solvent was evaporated off, and the 
residue was purified by silica gel column chromatography to 
give Compound 22 (200 mg) in 66% yield. 

NMR (CDC1 3 ) 5: 1.78 (3H, t, J=7.2Hz), 3.06 (2H, q, J=7.2Hz), 
3.80 (3H, s), 4.22 (2H, s) , 5.49 (2H, s), 6.88 (2H, d, 
J=8.7HZ), 7.02-7.08 (2H, m) , 7.19-7.23 (2H, m), 7.48 (2H, d, 
J=8.7Hz), 7.99 (IB, m) , 8.93 (1H, s) , 9.06 (1H, d, J=2.1Hz). 



3) Compound A-19 was synthesized from Compound 22 
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according to the method of Example A-lS (3); m.p.: 1S9°C. 

Elemental Analysis: C 1B H 15 FN,0, 

Calcd. (%): C 69.67; H, 4.87; N, 9.03. 

Found (%): C, 69.80; H, 4.81; N, 9.02. 

NMR (CDC1 3 ) 6: 1.29 (3H, t, J=7.7Hz), 3.38 <2H, q, J=7.5Hz), 
4 22 (2H, s), 7.02-7.08 (2H, m) , 7.17-7.22 <2H, m) , 7.95 
(1H, m), 8.69 (1H, S> , 9.06 (1H, d, J=2.4Hz), 13.40 (1H, ») • 

Example A-20 

Compound A-20 : 3- (4-FluorObenzyl) -8-hydroxy-l, 6. 
naphthylidine-7-carboxylic acid (2-methoxyethyl) amide 
[Chemical formula 72] 



21 — F ' II 




MPM^ MPI % o 

* COOH ^N^V^N^-- 0 ^ 



_ N 

23 

QH Q 

DMe 

A-20 




24 




1) To a solution of Compound 21 (310 mg, 0.72 mmol) in 
tetrahydrofuran-methanol (4 ml) was added aqueous 2N-sodium 
hydroxide (0.5 ml) under ice cooling, and the mixture was 
stirred at room temperature for 1 hour. Aqueous 2N-sodiu» 
hydroxide (0.5 ml) was further added, and the mixture was 
stirred at room temperature for 30 minutes. To the 
reaction mixture was added dilute hydrochloric acid, and 
the mixture was extracted with chloroform. The organic 
layer was washed with water, dried over sodium sulfate, and 
concentrated to give Compound 23 (319 mg) in quantitative 
yield. 
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NMR (CDC1 3 ) 6: 3.79 (3H, s), 4.25 (2H, s) , 5.70 (2H, s) , 
6.86 (2H, d, J=8.7Hz), 7.04-7.10 <2H, m) , 7 . 19-7 . 24 (2H, m) , 
7.51 <2H, d, J=8.7Hz), 8.03 <1H, m) , 8.92 (1H, s) , 9.12 (1H, 
d, J=2.1Hz) . 

2) Compound 24 was synthesized from Compound 23 according 
to the method of Example A-16 (3) . 

NMR (CDC1,) 5: 3.36 (3H, s) , 3.56 (2H, t, J=5.1Hz), 3.67 
<2H, t, J=S.4Hz), 3.80 (3H, s) , 4.20 (2H, s),.5.52 (2H, s), 
6.88 <2H, d, J=8. 7Hz) , 7.03-7.09 (2H, m) , 7.19-7.23 (2H, m) , 
7.55 (2H, d, J=8.7HZ), 7.99 {1H, m) , 8.20 (1H, brt) , 8.96 
<1H, s), 9.06 (1H, d,. J=2.4Hz). 

3) Compound A-20 was synthesized from Compound 24 
according to the method of Example A-15 (3); m.p.: 147 
150°C. 

Elemental Analysis: C^HuFNjO, 

Calcd. (%): C, 64.22; H, 5.11; N, 11.82. 

Found (%): C, 63.82; H, 4.97; N, 11.65. 

NMR (CDC1,) 6: 3.43 (3H, s) , 3.60-3.73 (4H, m) . 4.21 (2H, 
S), 7.01-7.07 (2H, m), 7.17-7.21 (2H, m) , 7.91 <1H, s) , 
8.34 (1H, brt), 8.57 (1H, s), 9.03 (1H, d, J=2.1Hz), 13.35 
(1H, s) . 

Example A-21 

Compound A-21: Methyl 3-benzyl-5- (1, 1-dioxido-l, 2- 
thiazinan-2-yl) -8-hydroxy-l, 6-naphthylidine-7-carboxylate 

[Chemical formula 73] 
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A-1 




Compound A-21 was synthesized from Compound A-1 in 
three steps according to the method described in WO 
02/30930; m.p. : 186°C. 
Elemental Analysis: C :i H : iN,0 5 S 
Calcd. (%): C, 59.00; H, 4.95; N, 9.80. 
Found (%) : C, 58.85; H, 4.81; N, 9.84. 

NMR (CDC1 3 ) 5: 2.41-2.58 (4H, m) , 3.19-3.23 (1H, m) , 3.65- 
3.65 (2H, m), 4.07 (3H, s) , 4.11-4.19 (1H, m) , 4.25 (2H, s) 
7.21-7.35 <5H, m) , 8.42 (1H, m) , 9.02 (1H, d, J=2.1Hz), 
11.71 (1H, s) . 
Example A-22 
[Chemical formula 74] 



A-2 




A-22 l^i 

Compound A-22 : Methyl 3- (4-f luorobenzyl) -5- (1, 1-dioxido- 
l,2-thiazinan-2-yl)-8-hydroxy-l,6-naphthylidine-7- 

carboxylate 

Compound A-21 was synthesized from Compound A-2 in 3 
steps according to the method similar described in 
WOO2/30930; m.p.: 183 - 185°C. 
Elemental Analysis: C^H^jOsS 

Calcd. (%): C, 56.62; H, 4.53; N, 9.43, F, 4.26; S, 7.20. 
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Found (%): C 56.60; H, 4.33; N, 9.28, F, 4.33; S, 7.11. 
NMR (CDC1 3 ) 5: 1.60-1.80 (1H, m) . 2.30-2.70 (3H, » , 3.10- 
3.30 (1H, m), 3.50-3.90 <2H, m) , 4.08 <3H, s) , 4.1-4.3 (1H, 
m), 4.23 (2H, s) , 6.95-7.10 (2H, m) , 7.13-7.22 (2H, m) , 
8.38-8.42 (1H, m) , 8.98-9.02 (1H, m) , 11.03 (1H, s) . 
Example A-23 
[Chemical formula 75] 




OH 



F jvL -COOMe 

1 5 — +- 1 JL 1 JL^n 




Compound" A-22 : Methyl 3- (4-fluorobenzyl) -8-hydroxy-5- 
(morpholinecarbonyl) -1 , 6-naphthylidine-7-carboxylate - 
1) To a solution of Compound 15 (264 mg, 0.5 mmol) in 
dimethyl formamide (5 ml) were added morpholine (0.44 ml, 
5.0 mmol) and palladium acetate (11 mg, 0.05 mmol), and the 
mixture -was stirred at room temperature under carbor. 
monoxide atmosphere for 5 hours. To the reaction mixture 
were added aqueous O.SM-citric acid and aqueous 10% sodium 
hydrogen sulfite, and the mixture was extracted twice with 
ethyl acetate. The organic layer is washed twice with 
water, filtered, and concentrated. The precipitated 
crystals were washed with methanol to give Compound 25 (195 
mg) in 76% yield. 

NMR (CDC1,) 5: 3.42-3.45 (2H, m) , 3.62-3.65 (2H, m) , 3.81- 
3.91 (4H, m), 3.93 (3H, s) , 4.20 (2H, s) , 5.61 (2H, s) , 
7.01-7.07 (2H, m), 7.18-7.22 (2H, m) , 7.33-7.42 (3H, m) , 
7.55-7.58 (2H, m) , 8.30 (1H, m) , 9.03 (1H, d, J=2.4Hz). 



2) 



Compound A-23 was synthesized according to the method 
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of Example A-15 (3); m.p.: 235 - 236°C. 
Elemental Analysis: C, ; H 20 FNA 

Calcd. (%): C, 62.11; H, 4.74; N, 9.88; F, 4.47. 
Found (%): C 61.99; H, 4.66; N, 9.90; F, 4.66. 
NMR <CDC1 3 ) 6: 3.42-3.46 (2H, m) , 3.60-3.63 (2H, m) , 3.80- 
3.83 (2H, m), 3.87-3.90 <2H, m) , 4.10 (3H, s) , 4.21 (2H, s) , 
7.00-7.07 (2H, m), 7.15-7.21 (2H, m) , 8.28 (1H, s) , 9.05 
(1H, s) , 11.94 (1H, brs) . 
Example A-24 
[Chemical formula 76] 
OH 

P. ' ^COOMe 




A-24 

Compound A-24: Methyl 5- (diethylaminocarbonyl) -3- (4- 
fluorobenzyl) -8-hydroxy-l, 6-naphthylidine-7-carboxylate 

Compound A-24 was synthesized according to the method 
of Example A-23; m.p.: 179 - 180°C 
Elemental Analysis; C^H^FNjO, 0.9H,O 
Calcd. (%): C 61.79; H, 5.61; N, 9.83; F, 4.44. 
Found (%): C, 61.88; H, 5.70; N, 9.94; F, 4.63. 
NMR (CDC1 3 ) 5: 1.13 (3H, t, J=7.2Hz), 1.27 (3H, t, J=7.2Hz), 
3.17 (2H, q, J=7.2Hz), 3.61 <2H, q, J=7.2Hz), 4.09 (3H, s) , 
4.20 (2H, s), 6.99-7.05 (2H, m) , 7.14-7.20 (2H, m) , 8.11 
(1H, d, J=2.2Hz), 9.05 (1H, d, J=2.1Hz>, 11.92 (1H, brs). 



Example 25 

Compound A-2 5: Methyl 3- (4-f luorobenzyl) -5- (4- 
fluorophenyl) -8-hydroxy-l, 6-na P hthylidine-7-carboxylate 
[Chemical formula 77] 
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OOMe 




OOMe 



15 



1) A mixture of compound 15 (264 mg, 0.5 mmol) and 4- 
fluorophenylboronic acid (84 mg, 0.6 mmol) was heated under 
reflux in dioxane for 4 hours, in the presence of palladium 
acetate (5.6 mg, 0.025 mmol), xantphos (22 mg, 0.05 mmol) 
and cesium carbonate (244 mg, 0.75 mmol).. To the reaction 
mixture was added aqueous O.SM-citric acid, and the mixture 
was extracted twice with ethyl acetate. The organic layer 
was washed twice with water, filtered and concentrated. 
The residue was purified by silica gel column 
chromatography and recrystallized from methanol to give 
Compound 26 (171 mg) in 69 % yield. 

NMR (CDC1 3 ) 5: 3.95 (3H, s) , 4.16 (2H, s) , 5.59 (2H, s) , 
6.99-7.05 (2H, m) , 7.13-7.24 (4H, m) , 7.34-7.43 (2H, m) , 
7.60-7.64 (5H, m) , 8.11 (1H, m) , 9.04 (1H, d, J=2.1Hz). 



2) Compound A-25 was synthesized from Compound 26 
according to the method of Example A-15. (3); m.p.: 195 - 
196°C. 

Elemental Analysis: C ;3 H 16 F : Nj0 3 

Calcd. (%): C, 67.98; H, 3.97; N, 6.89; F, 9.35. 

Found (%): C, 68.06; H, 3.89; N, 7.08; F, 9.68 

NMB (CDC1 3 ) 6: 4.10 (3H, s) , 4.16 (2H, s) , 6.98-7.03 (2H, 

ra) , 7.10-7.23 (4H, m) , 7.55-7.59 (2H, a), 8.05 (1H, d, 

J=2.0Hz), 9.05 (IB, d, J=2.0Hz), 11.82 (1H, s) . 



Example A-26 
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Compound A- 2 6: Methyl 5- [ (dimethylamino) sulfonyl]-amino-3- 
(4-f luorobenzyl) -8-hydroxy-l, 6-naphthylidine-7-carboxylate 
[Chemical formula 78] 



OH 

N 



15 




A-26 

1, Compound 27 was synthesized from Compound 15 according 
to the method of Example A- 9 (2) . 

NMR (CDC1 3 > 5: 2.84 <6H, s) , 3.94 (3H, s) , 4.17 (2H, s) , 
5.33 (2H, s>, 7.01-7.07 <2H, m) , 7.16-7.21 <2H, m) , 7.34- 
7.42 (3H, m), 7.53-7.55 <2H, m) , 8.66 (1H, m) , 8.97 (1H, d, 
J=2.4Hz), 11.32 (1H, s) . 

2) Compound A-26 was synthesized from Compound 27 
according to the method of Example A-15 (3); m.p. : 159 - 
160°C. 

Elemental Analysis: C 15 H 19 FN<0 5 S 

Calcd. (%): C, 52.53; H, 4.41; H, 12-90; F, 4.37; S, 7.38. 
Found (%>:-C 52.56; H, 4.14; N, 12.94; F, 4.50; S, 7.49 
NMR (CDC1 3 ) 6: 2.82 (6H, s) , 4.09 (3H, s) , 4.17 (2H, s) , 
7.00-7.07 <2H, m), 7.14-7.19 (2H, m) , 8.66 (IB. a), 8.98 
(1H, s), 10.30 (1H, s), 11.53 <1H, s) . 

Example A-27 

Compound A-27: 3- {4-f luorobenzyl) -8-hydroxy-S- 
(methanesulfonylamino)-!, 6-na P hthylidine-7-carboxylic acid 

methylamide 
[Chemical formula 79] 
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,COOMe 




A-27 
30 

„ compound 29 was synthesized fro. Compound 15 accordrng 
t „ the method ofExa^e « « «' , „ (2H , 51 , 

BMP. (CDC1,) 6: 3 " < 3H ' sl ' 3 '" ' . , , 5 _ 

,.42 OH, »>. 7.S2-7.BS <2H. »>. UH, d. M.IM. 

8.99 (1H, d, J-2.1H2). 12-" U H '. sl • 

^ r>a n 49 a, 3.0 mmol) in a 
2, To a solution of Compound 28 (1.49 g, 

* tetrahydrofuran and dimethyl 

mixture (100 mil of methanol, tetranyo 

sulfoxide -as added iN-sodium hydroxide ,9 ml), and the 
^ L was stirred overnight. The reaotion mix ture wa 
concentrated in vacuo, and admixed with agueou ^ ct T 
,cid and IN-hydrochloric acid. The mixture was extracted 
tie with ethyl acetate. The organic layer was washed 
twice with water, dried over sodium sulfate, «* 
concentrated. The precipitated crystals were collected hy 

£llt ration and washed with diisopropyl ether-acetone to 

gi ve Compound 29 (1.3! g) in 91% yield. 

NMR (CDCl,) 6: 3.14 (3H, .) . 4.19 <2H, s) 

7 02-7.08 <2H, m) , 7.18-7.23 (2H. .) . 7-41 (SB. brs), 

^ T-o iH7l 11.99 (1H, brs). 

(1H, d, J-2.1HZ). 9.01 (1H, d, J-2.1HZ), 
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3) Compound 30 was synthesized from Compound 29 according 
to the method of Example A-16 (3); 

NMR (CDC1,) 6: 2.78 (3H, d, J=5.0Hz), 3.12 (3H, s) , 4.17 
(2H, s), 5.48 (2H, s) , 7 . 01-7 . 07 (2H, m) , 7.18-7.22 (2H, m) , 
7.43 (5H, s), 7.92 <1H, d, J=4.4Hz), 8.72 (1H, d, J= 2.3Hz), 
8.97 (1H, d, J=2.3Hz), 12.36 (1H, s) . 

4.) Compound A-27 was synthesized from Compound 30 
according to the method of Example A-15 (3); m.p.: 234 - 
235°C. 

Elemental Analysis: Ci B H 17 FN,0,S 

Calcd. (%): C, 53.46; H, 4.24; N, 13.85; F, 4.70; S, 7.93. 
Found (%): C 53.51; H, 4.14; N, 13.87; F, 4.76; S, 7.87 
NMR (DMSO-d 6 ) 6: 2.95 (3H, d, J=4.9Hz), 3.43 (3H, s) , 4.25 
<2H, s>, 7.13-7.20 (2H, m) , 7.35-7.41 (2H, m) , 8.29 (1H, d, 
J=4.7Hz), 8.54 (1H, d, J-1.8H«>, 9.11 <1H, d, J=2.0Hz), 
10.70 (1H, brs), 12.05 (1H, s) , 13.55 (1H, s) . 



Example A- 2 8 

Compound A-28: 3- (4-f luorobenzyl) -8-hydroxy-5- 
methanesulfonylamino-1, 6-naphthylidine-7-carboxylic acid 
(2-methoxyethyl) amide 
[Chemical formula 80] 
OH O 




A-28 



Compound A-28 was synthesized according to the method 
of Example A-27; m.p.: 241 - 242°C. 
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Elemental Analysis: C^H^FN^S 

Calcd. (%): C 53.56; H, 4.72; N, 12.49; F, 4.24; S, 7.15. 
Found (%): C 53.59; H, 4.55; N, 12.55; F, 4.22; S, 7.12 
NMR (DMSO-d s ) 6: 3.33 (3H, s) , 3.42 (3H, s) , 3.47-3.59 (4H, 
m) , 4.24 <2H, s>, 7.13-7.20 <2H, m) , 7.35-7.41 (2H, m) , 
8.26 (1H, t, J=5.5Hz), 8.58 (1H, d, J=1.8Hz), 9.12 <1H, d, 
J=2.0Hz), 10.78 (1H, s), 13.13 (1H, s) . 

Example A- 2 9 

Compound A-29: 3- (4-f luorobenzyl) -8-hydroxy-5- 
methanesulfonylamino-U, 61na P hthylidine-7-carboxylic acid 

i sopropy 1 amide 
[Chemical formula 81] 




"Ms 
A-29 

Compound A-29 was synthesized according to the method 
of Example A-27; m.p. : 167 - 168°C. 
Elemental Analysis: C 2(l H 21 FN«0 4 S 

Calcd. (%): C, 55.54; H, 4.89; N, 12.96; F, 4.39; S, 7.41. 
Found (%): C 55.53; H, 4.79; N, 12.87; F, 4.39; S, 7.44 
NMR (DMSO-d 6 ) 5: 1.26 <6H, d, J=6.6Hz), 3.39 <3H, s) , 4.07- 
4.17 (1H, m), 4.24 (2H, s) , 7.13-7.20 (2H, m) , 7.36-7.41 

<2H, m), 7.87 (1H, d, J=8.4Hz), 8.59 <1H, d, J-1.8HU, 9.11 

(1H, d, J=2.1Hz), 13.02 (1H, s) . 

The compounds of the present invention include the 
following. These compounds can be synthesized in the same 
manners as described in the above Examples. 
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[Chemical formula 82] 
OH 

and 





As the substituents R», R 33 , and R» of the compounds, 
the following are given. 
[Chemical formula 83] 

r Q^ F ( 3iA) ^rO* ./K> F »» 



R 31 



^s-Q-f (3io, o=s^Q- F P*> ho r{> 



F (31 F) 



r32, 



o ° 



(32B) 



l-y^ (32F) * 



: — K x 



(32C) 



(320) 



V 



(326) f~\ <»> 



R33 = CQOMe (33A). COOEt (33B). COOiPr (33C). COEt (330). COCH J CH 2 CH 1 OM« (33E) 

Preferable combinations of the substituents (shown 
in the order of (R 31 , R 3 % *"> > are the following. 

(31A, 32A, 33A), (31A, 32A, 33B) , <31A, 32A, 33C) , (31A, 

32A, 33D), (31A, 32A, 33E) , <31A, 32B, 33A) , (31A, 32B, 

33B), (31A, 32B, 33C) , <31A, 32B, 33D) , (31A, 32B, 33E) , 

(31A, 32C, 33A), (31A, 32C, 33B) , (31A, 32C, 33C) , (31A, 

32C, 33D), <31A, 32C, 33E) , <31A, 32D, 33A) , (31A, 32D, 

33B), (31A, 32D, 33C) , (31A, 32D, 33D) , (31A, 32D, 33E) , 

(31A, 32E, 33A), (31A, 32E, 33B) , (31A, 32E, 33C) , (31A, 

32E, 33D), (31A, 32E, 33E) , <31A. 32F, 33A) , (31A, 32F, 

33B), (31A, 32F, 33C) , (31A, 32F, 330), (31A. 32F, 33E) , 

(31A, 32G, 33A), (31A, 32G, 33B, , (31A, 32G, 33C) , (31A, 
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32G, 33D), (31A, 
33B), (31A, 32H, 
(31A, 32J, 33A), 
32J, 33D), (31A, 
33B), (31B, 32A, 
(31B, 32B, 33A), 
32B, 33D), (31B, 
33B), (31B,- 32C, 
(31B, 32D, 33A), 
32D, 33D) , (31B, 
33B), (31B, 32E, 
(31B, 32F, 33A), 
32F, 33D), (31B, 
33B), (31B, 32G, 
(31B, 32H, 33A) , 
32H, 33D) , (31B, 
33B), (31B, 32J, 
(31C, 32A, 33A), 
32A, 33D), (31C, 
33B), (31C, 32B, 
(31C, 32C, 33A), 
32C, 33D), (31C, 
33B), (31C, 32D, 
(31C, 32E, 33A), 
32E, 33D), (31C, 
33B), (31C, 32F, 
(31C, 32G, 33A), 
32G, 33D), {31C, 
33B), (31C, 32H, 
(31C, 32J, 33A), 
32J, 33D), (31C, 



32G, 
33C) , 
(31A, 
32J, 
33C), 
(31B, 
32B, 
33C), 
(31B, 
32D, 
33C), 
(31B, 
32F, 
33C) , 
(31B, 
32H, 
33C) , 
(31C, 
32A, 
33C) , 
(31C, 
32C, 
33C) , 
(31C, 
32E, 
33C), 
(31C, 
32G, 
33C) , 
(31C, 
32J, 



33E), 
(31A, 
32J, 
33E) , 
(31B, 
32B, 
33E), 
(31B, 
32D, 
33E), 
(31B, 
32F, 
33E), 
(31B, 
32H, 
33E), 
(31B, 
32A, 
33E), 
(31C, 
32C, 
33E) , 
(31C, 
32E, 
33E), 
(31C, 
32G, 
33E), 
(31C, 
32J, 
33E) , 



(31A, 
32H, 
33B), 
(31B, 
32A, 
33B), 
(3 IB, 
32C, 
33B), 
(31B, 
32E, 
33B) , 
(31B, 
32G, 
33B), 
(31B, 
32J, 
33B) , 
(31C, 
32B, 
33B) , 
(31C, 
32D, 
33B) , 
(31C, 
32F, 
33B), 
(31C, 
32H, 
33B), 
(31D, 



32H, 33A), (31A, 32H, 
33D), (31A, 32H, 33E) , 
(31A, 32J, 33C), (31A, 
32A, 33A), (3 IB, 32A, 
33D), (31B, 32A, 33E) , 
(31B, 32B, 33C), (31B, 
32C, 33A), (31B, 32C, 
33D), (31B, 32C, 33E) , 
(31B, 32D, 33C) , . (31B, 
32E, 33A), (31B, 32E, 
33D), (31B, 32E, 33E) , 
(31B, 32F, 33C), (31B, 
32G, 33A), (31B, 32G, 
33D), (31B, 32G, 33E) , 
(31B, 32H, 33C), (31B, 
32J, 33A), (31B, 32J, 
33D), (31B, 32J, 33E) , 
(31C, 32A, 33C), (31C, 
32B, 33A), (31C, 32B, 
33D), (31C, 32B, 33E) , 
(31C, 32C, 33C), (31C, 
32D, 33A), (31C, 32D, 
33D), (31C, 32D, 33E) , 
(31C, 32E, 33C), (31C, 
32F, 33A), (31C, 32F, 
33D), (31C, 32F, 33E) , 
(31C, 32G, 33C), (31C, 
32H, 33A), (31C, 32H, 
33D), (31C, 32H, 33E), 
(31C, 32J, 33C), (31C, 
32A, 33A), (31D, 32A, 
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33B), (31D, 32A, 
(31D, 32B, 33A), 
32B, 33D), (31D, 
33B), (31D, 32C, 
(31D, 32D, 33A), 
32D, 33D), (31D, 
33B), (31D, 32E, 
(31D, 32F, 33A), 
32F, 33D), (31D, 
33B), (31D, 32G, 
(31D, 32H, 33A), 
32H, 33D), (31D, 
33B), (31D, 32J, 
(31E, 32A, 33A), 
32A, 33D), (31E, 
33B), (31E, 32B, 
(31E, 32C, 33A), 
32C, 33D), (31E, 
33B), (31E, 32D, 
(31E, 32E, 33A), 
32E, 33D) , (31E, 
33B), (31E, 32F, 
(31E, 32G, 33A) , 
32G, 33D), (31E, 
33B), (31E, 32H, 
(31E, 32J, 33A) , 
32J, 33D), (31E, 
33B), (31F, 32A, 
(31F, 32B, 33A), 
32B, 33D), (31F, 
33B), (31F, 32C, 



33C), (31D, 32A, 
(31D, 32B, 33B), 
32B, 33E), (31D, 
33C), (31D, 32C, 
(31D, 32D, 33B), 
32D, 33E), (31D, 
33C), (31D, 32E, 
(31D, 32F, 33B), 
32F, 33E) , (31D, 
33C), (31D, 32G, 
(31D, 32H, 33B), 
32H, 33E), (31D, 
33C), (31D, 32J, 
(31E, 32A, 33B), 
32A, 33E), (31E, 
33C), (31E, 32B, 
(31E, 32C, 33B), 
32C, 33E), (31E, 
33C), (31E, 32D, 
(31E, 32E, 33B), 
32E, 33E), (31E, 
33C), (31E, 32F, 
(31E, 32G, 33B), 
. 32G, 33E), (31E, 
33C), (31E, 32H, 
(31E, 32J, 33B), 
32J, 33E), (31F, 
33C), (31F, 32A, 
(31F, 32B, 33B), 
32B, 33E), (31F, 
33C), (31F, 32C, 



33D), (31D, 32A, 33E) , 
(31D, 32B, 33C), (31D, 
32C, 33A), (31D, 32C, 
33D), (31D, 32C, 33E) , 
(31D, 32D, 33C), (31D, 
32E, 33A), (31D, 32E, 
33D), (31D, 32E, 33E) , 
(31D, 32F, 33C), (31D, 
32G, 33A), (31D, 32G, 
33D), (31D, 32G, 33E) , 
(31D, 32H, 33C), (31D, 
32J, 33A), (31D, 32J, 
33D) , (31D, 32J, 33E) , 
(31E, 32A, 33C), (31E, 
32B, 33A), (31E, 32B, 
33D), (31E, 32B, 33E) , 
(31E, 32C, 33C), (31E, 
32D, 33A), (31E> 32D, 
33D), (31E, 32D, 33E) , 
(31E, 32E, 33C), (31E, 
32F, 33A), (31E, 32F, 
33D), (31E, 32F, 33E) , 
(31E, 32G, 33C), (31E, 
32H, 33A), (31E, 32H, 
33D), (31E, 32H, 33E) , 
(31E, 32J, 33C), (31E, 
32A, 33A), (31F, 32A, 
33D), (31F, 32A, 33E) , 
(31F, 32B, 33C), (31F, 
32C, 33A), (31F, 32C, 
33D) , (31F, 32C, 33E) , 
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(31F, 32D, 33A), (31F, 32D, 33B) , (31F, 32D, 33C) , (31F, 

32D, 33D), (31F, 32D, 33E) , (31F, 32E, 33A) , <31F, 32E, 

33B), (31F, 32E, 33C) , (31F, 32E, 33D) , (31F, 32E, 33E) , 

(31F, 32F, 33A), (31F, 32F, 33B) , (31F, 32F, 33C) , (31F, 

32F, 33D), (31F, 32F, 33E) , (31F, 32G, 33A) , (31F, 32G, 

33B), <31F, 32G, 33C) , (31F, 32G, 33D) , (31F, 32G, 33E) , 

(31F, 32H, 33A), (31F, 32H, 33B) , (31P. 32H, 33C) , <31F, 

32H, 33D), (31F, 32H, 33E) , (31F, 32J, 33A) , (31F, 32J, 

33B), (31F, 32J,.33C>, (31F. 32J, 33D) . and (31F, 32J, 33E) 

The combination of <R». R m . *"> = < 31A ' 32A ' 33A) 
represents a compound wherein R« is 31A; R«. 32A; and R», 
33A. Other combinations represent .compounds in the same 
manner. 

The compounds of the present invention also include 
the following. 
[Chemical formula 84] 
OH 




(wherein R» is -CO^e, -CO = Et, -C0 2 CH 2 CH : OMe, -CONHNMe 2 , - 
CONHOMe, -CONHCH.CHXMe , -CONH 2 , -CONHMe, -CONHEt, -CONHiPr, 
-COEt, -COMe, or -COCHXH 2 CH 2 OMe ; and R" is -H. -NHCOMe, - 
NHCOEt, -NHCOiPr, -NHCOPh, -NHCOCH 2 CH 2 OMe , -NHCOCH.CFj, - 
NHCONMe,, -NHC0 2 Et, -NHCOCH 2 C0 2 Et, -NHCO-cycloPr, ^NHCO- 
cycloHex, -NMeCOMe , -NHS0 2 Me, -NHSO : Et, -NHS0 2 iPr, - 
NHSO.CHXF,, -NHSC,Ph-4F, -NHS0 2 Bn, -NHS0 2 NH 2 , -NHS0 2 NHMe, - 
HHSOMfcu, -NHSOXHXHXMe, -NMeS0 2 Me, -morpholine, -NHiBu, - 
piperidine-4-OH, -NHBn , -OMe, -OCHXHXMe, -OCHXOOH, - 
OSO^e, -OSO.NH,, -SMe, -SO : Me, -S0 2 NH 2 , -S0 2 NHMe, -C = CCH 2 OH, 
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-C^CCH.OMe, -C = CCO : H, -C^CCOJle, -C^CCONH,, -C^CNPr, -C = 
CPh, -CA-4-F, -C 6 H«-4-COOH, -CO : H, -COJ4e, -CONH,, - 
CONHCH,CH,OMe, -CONHiPr, -CO-morpholinyl, -COMe, or -CF 3 ) . 

The compounds of the present invention further include 
the following. These compounds can be synthesized in the 
same manners as described in the above Examples. 
[Chemical formula 85] 
OH 




R 34 

The substituents of R 31 , R M and R 3 * on the above 
compounds include the. following: 
[Chemical formula 86] 

^<>F (31A) ,0-Q-F (31B) ^S^Q-F (31C) 



3 31 - 



VO f < 31D > °=A> f (31E) i-o^> F (31F> 



R 34 = Me (34A), Et (348). Pr (34C). COMe (34D). SOzMe (34E) 

R 35 = COOMe (3SA). COOEt (35B). COOiPr (35C). COEt (35D), COCH 2 CH 2 CH 2 OMe (35E). 
CONHMe (35F). CONHEt (35G), CONHCH2CH20Me (35H) 

Preferable combinations of the substituents (shown in 
the order of (R 31 , R 34 / R 3i ) ) include the following: 

(31A, 34A, 35A), (31A, 34A, 35B) , (31A, 34A, 35C) , (31A, 

34A, 35D), (31A, 34A, 35E) , (31A, 34A, 35F) , (31A, 34A, 

35G), (31A, 34A, 35H) , (31A, 34B, 35A) , (31A, 34B, 35B) , 

(31A, 34B, 35C), (31A, 34B, 35D) , (31A, 34B, 35E) , (31A, 

34B, 3SF), (31A, 34B, 35G) , (31A, 34B, 35H) . (31A, 34C, 

35A), {31A, 34C, 35B) , (31A, 34C, 35C) . <31A, 34C, 35D) , 

(31A, 34C, 35E), (31A, 34C, 35F) , (31A, 34C, 35G) . (31A, 

34C, 35H), (31A, 34D, 35A) . (31A, 34D, 35B) , (31A, 34D, 
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35C), 


(31A, 


34D, 


35D) , 


(31A, 


34D, 


35E) , 


(31A, 


34D, 


35F) , 


(31A, 


34D, 


35G) , 


(31A, 


34D, 


35H) , 


(31A, 


34E, 


35A) , 


(31A, 


34E, 


35B) , 


(31A, 


34E, 


35C) , 


(31A, 


34E, 


35D), 


(31A, 


34E, 


35E) , 


(31A, 


34E, 


35F), 


(31A, 


34E, 


35G) , 


(31A, 


34E, 


35H) , 


(31B, 


3 4 A, 


35A) , 


(31B, 


34A, 


35B) , 


(31B, 


3 4 A, 


35C) , 


(31B, 


34A, 


35D) , 


(31B, 


34A, 


35E) , 


(31B, 


3.4A, 


35F), 


(31B, 


3 4 A, 


35G) , 


<31B, 


3 4 A, 


35H) , 


(31B, 


34B, 


35A) , 


(31B, 


34B, 


35B) , 


(31B, 


34B, 


35C) , 


(31B, 


34B, 


35D) , 


(31B, 


34B, 


35E), 


(31B, 


34B, 


35F) , 


(31B, 


34B, 


3SG), 


(31B, 


34B, 


35H), 


<31B, 


34C, 


35A) , 


(31B, 


34C, 


35B) , 


(31B, 


34C, 


35C) , 


(31B, 


34C, 


35D) , 


(31B, 


34C, 


35E) , 


(31B, 


34C, 


35F) , 


(31B, 


34C, 


35G) , 


(31B, 


34C, 


35H) , 


(31B, 


34D, 


35A) , 


(31B, 


34D, 


35B) , 


(31B, 


34D, 


35C), 


(31B, 


: 34D, 


35D) , 


(31B, 


34D, 


35E) , 


(31B, 


34D, 


35F ) , 


(31B, 


34D, 


35G) , 


(31B, 


34D, 


35H) , 


(31B, 


34E, 


35A) , 


(313, 


34E, 


35B) , 


(31B, 


34E, 


35C) , 


(31B, 


34E, 


35D), 


(31B, 


34E, 


35E), 


(31B, 


34E, 


35F) , 


(31B, 


34E, 


35G) , 


(31B, 


34E, 


35H) , 


(31C, 


34A, 


35A) , 


(31C, 


34A, 


35B) , 


(31C, 


3 4 A, 


35C), 


(31C, 


34A, 


35D) , 


(31C, 


34A, 


35E) , 


(31C, 


34A, 


35F), 


(31C, 


3 4 A, 


35G) , 


(31C, 


34A, 


35H) , 


(31C, 


34B, 


35A) , 


(31C, 


34B, 


35B) , 


<31C, 


34B, 


35C) , 


(31C, 


34B, 


35D) , 


(31C, 


34B, 


35E), 


(31C, 


34B, 


35F) , 


(31C, 


34B, 


35G) , . 


(31C, 


34B, 


35H) , 


(31C, 


34C, 


35A), 


(31C, 


34C, 


35B) , 


(31C, 


34C, 


35C) , 


(31C, 


34C, 


35D) , 


(31C, 


34C, 


35E) , 


(31C, 


34C, 


35F) , 


(31C, 


34C, 


35G) , 


(31C, 


34C, 


35H) , 


(31C, 


34D, 


35A) , 


(31C, 


34D, 


35B) , 


(31C, 


34D, 


35C), 


(31C, 


34D, 


35D) , 


(31C, 


34D, 


35E) , 


(31C, 


34D, 


35F) , 


(31C, 


34D, 


35G) , 


(31C, 


34D, 


35H) , 


(31C, 


34E, 


35A) , 


(31C, 


34E, 


35B), 


(31C, 


34E, 


35C) , 


(31C, 


34E, 


35D) , 


(31C," 


34E, 


35E), 


(31C, 


34E, 


35F) , 


(31C, 


34E, 


35G) , 


(31C, 


34E, 


35H) , 


(31D, 


34A, 


35A) , 


(31D, 


3 4 A, 


35B) , 


(31D, 


34A, 


35C) , 


(31D, 


34A, 


35D) , 


(31D, 


34A, 


35E) , 


(31D, 


34A, 


35F) , 


(31D, 


34A, 


35G) , 


(31D, 


34A, 


35H) , 


(31D, 


34B, 


35A) , 


(31D, 


34B, 


35B) , 
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(31D, 


34B, 


35C) , 


(31D, 


34B, 


35D), 


(31D, 


34B, 


35E) , 


(31D, 


34B, : 


35F) , 


(31D, 


34B, 35G), 


(31D, 


34B, 35H), 


(31D, 


34C, 


35A) , 


(31D, 


34C, 


35B) , 


(31D, 


34C, 


35C) , 


(31D, 


34C, 


35D) , 


(31D, 


34C, 


35E) , 


(31D, 


34C, 


35F) , 


<31D, 


34C, 


35G) , 


(31D, 


34C, 


35H) , 


<31D, 


34D, . 


35A), 


(31D, 


34D, 35B), 


(31D, 


34D, 


35C), 


(31D, 


34D, 


35D) , 


(31D, 


34D, 


35E) , 


(31D, 


34D, 


35F), 


(31D, 


34D, 


35G) , 


(31D, 


34D, 


35H) , 


(31D, 


34E, 


35A) , 


(31D, 


34E, 


35B), 


(31D, 


34E, 


35C) , 


(31D, 


34E> 


35D) , 


(31D, 


34E, 


35E) , 


(31D, 


34E, 


35F), 


(31D, 


34E, 


35G) , 


(31D, 


34E, 


35H) , 


<31E, 


34A, 


35A) , 


(31E, 


34A, 


35B) , 


(31E, 


3 4 A, 


35C) , 


(31E, 


34A, 


35D), 


<31E, 


3 4 A, 


35E) , 


(31E, 


34A, 


35F) , 


(31E, 


34A, 


35G) , 


(31E, 


3 4 A, 


35H) , 


(31E, 


34B, 


35A), 


(31E, 


34B, 


35B) , 


(31E, 


34B, 


35C) , 


(31E, 


34B, 


35D) , 


(31E, 


34B, 


35E) , 


(31E, 


34B, 


35F) , 


(31E, 


34B, 


35G) , 


(31E, 


34B, 


35H) , 


(31E, 


34C, 


35A) , 


(31E, 


34C, 


35B) , 


(31E, 


34C, 


35C), 


(31E, 


34C, 


35D), 


(31E, 


34C, 


35E), 


(31E, 


34C, 


35F) , 


(31E, 


34C, 


35G) , 


(31E, 


34C, 


35H) , 


(31E, 


34D, 


35A) , 


(31E, 


34D, 


35B), 


(31E, 


34D, 


35C) , 


(31E, 


34D, 


35D) , 


(31E, 


34D, 


35E) , 


(31E, 


34D, 


35F) , 


(31E, 


34D, 


35G) , 


<31E, 


34D, 


35H) , 


(31E, 


34E, 


35A) , 


(31E, 


34E, 


35B) , 


(31E, 


34E, 


35C) , 


(31E, 


34E, 


35D) , 


(31E, 


34E, 


35E) , 


(31E, 


34E, 


35F), 


(31E, 


34E, 


35G) , 


(31E, 


, 34E, 


35H) , 


<31F, 


34A, 


35A), 


<31F, 


34A, 


35B) , 


(31F, 


34A, 


35C) , 


(31F, 


3 4 A, 


35D), 


(31F, 


3 4 A, 


35E) , 


(31F, 


3 4 A, 


35F), 


(31F, 


34A, 


35G) , 


(31F, 


, 34A, 


3SH), 


(31F, 


34B, 


35A) , 


(31F 


, 34B, 


35B) , 


(31F, 


34B, 


35C), 


(31F, 


34B, 


35D) , 


(31F, 


34B, 


35E) , 


(31F, 


34B, 


35F) , 


(3 IF, 


34B, 


35G) , 


(31F, 


34B, 


35H) , 


(31F, 


34C, 


35A) , 


(31F 


, 34C, 


35B) , 


(31F, 


, 34C, 


35C) , 


(31F 


, 34C, 


35D) , 


(31F, 


34C, 


35E) , 


(31F, 


34C, 


35F) , 


(31F, 


34C, 


35G) , 


(31F, 


34C, 


35H) , 


(31F, 


34D, 


35A) , 


(31F, 


34D, 


35B) , 


(31F, 


34D, 


35C) , 


(31F 


, 34D, 


35D) , 


(31F, 34D, 


35E) , 


(31F 


, 34D, 


35F) , 


(31F, 


34D, 


35G) , 


<31F, 


34D, 


35H) , 


(31F, 


34E, 


35A) , 


(31F, 
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34E, 35B), OIF, 34E, 35C) , (31F, 34E, 35D, , <31F, 34E, 
3SE), (31F, 34E, 35F) , (31F, 34E, 35G) , and (31F, 3«,^ 35H) 

In this regard, the combination of <R J \ R M , *' 5 ) 
(31A, 34A, 35A) represents a compound wherein R Jl is 31A; 
R», 34A; and R !5 , 35A. Other combinations represent 
compounds in the same manner. 
[Chemical formula 87] 
OH O 




R 34 

The substituents of R 34 on the above compound include 
the following: 
[Chemical formula 88] 

R 34 = Me (34A>, Et (34B), Pr (34C), COMe (34D) , S0 2 Me (34E) 

The compounds of the present invention include the 
following. These compounds . can be synthesized in the same 
manners as described in above Examples. 
[Chemical formula 89] 
OH 

^R 35 




The Substituents of R» and R» on the above compounds 
include the following: 
[Chemical formula 90 J 
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OhTV-F (31B) s-^J-r (31C) 

V ^ 



< 31A > 

VO* {3iD) o t£O f (31E) *-cT^ F (3,F) 



R 35 = COOMe (35A), COOEt (35B), COOiPr (35C), COEt (35D). COCH2CH 2 CH 2 OMe (35E). 
CONHMe (35F), CONHEt (35G), CONHCH2CH20Me (35H) 

The preferable combinations of the substituents (shown 
in the order of <R n , R 35 ) ) include the following: 

(31A, 35A), (31A, 35B) , (31A, 35C) , (31A, 35D) , (31A, 35E) , 
(31A, 35F), (31A, 35G) , (31A, 35H) , (31B, 35A) , (31B, 35B) , 
(31B, 35C), (31B, 35D), <31B, 35E) , (31B, 35F) , (31B, 35G) , 
(31B, 3SH), (31C, 3SA), (31C, 35B) , (31C t 35C) , (31C. 35D) , 
(31C, 35E), (31C, 35F), (31C, 35G) , (31C, 35H) , (31D, 35A) , 
(31D, 35B), (31D, 35C) , (31D, 35D) , (31D, 35E) , (31D, 3SF) , 
(31D, 35G), (31D, 35H) , (31E, 35A) , (31E, 35B) ,. (31E, 35C) , 
(31E, 35D), (31E, 35E) , (31E, 35F) , (31E, 35G) . (31E, 35H) , 
(31F, 35A), '31F, 35B) , (31F, 35C) , (31F, 35D),.(31F, 35E) , 
(31F, 35F), (31F, 35G) , and (31F, 35H) . 

In this regard, the combination of (R*\ R") = (31A, 
35A) represents a compound wherein R M is 31A; and R 35 , 35A. 
Other combinations represent compounds in the same manner. 

The compounds of the present invention includes the 
following. The following compounds can be synthesized in 
the same manners as described in above Examples. 
[Chemical formula 91] 
OH O 




Reference Example B-l 
[Chemical formula 107] 
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OH ? H 
OH step 1 0 2 N.X,CO 2 Me Step2 O.N^L.CO.Me 



1c 



Step 3 



OBn OBn 
OzN^L^COjMe Step 4 HjN^^COjMe 

v V 

Br 1b Br 

7 

(Me=methyl, Bn=benzyl) 
Step 1 

To a suspension of Compound 4 (3-nitrosalicylic acid, 
38.2 g, 209 mmol) in acetone (400 ml) were added potassium 
hydrogen carbonate (22.9 g) and dimethyl sulfate (21.7 ml), 
and the mixture was heated under reflux for 21 hours. The 
reaction mixture was filtered through Celite, and the 
filtrate was concentrated in vacuo. To the residue was 
added diluted hydrochloric acid, and the acidified mixture 
was extracted with chloroform. The extract was washed with 
water and saturated saline, dried over magnesium sulfate, 
and concentrated in vacuo. The residue was dissolved in 
methanol (200 ml), and the solution was heated under reflux 
for 10 minutes, and cooled with ice water. The 
precipitated crystals were collected by filtration to give 
Compound 5 (36.3 g, 88.4 %) ; m.p. : 129 - 130°C. 
NMR (CDC1,) 6: 4.02 (3H, s) , 7.01 (1H, t, J = 8.1 Hz), 8.15 
(2H, dt, J = 1.8 Hz, 8.1 Hz), 12.00 (1H, s) . 
Step 2 

To a solution of Compound 5 (22.3 g, 113 mmol) in DMF 
(200 ml) was added N-bromosuccinimide (20.1 g) under ice 
cooling and under nitrogen atmosphere. The mixture was 
stirred at the same temperature for 30 minutes, and diluted 
with water. The precipitated crystals were collected by 
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filtration. The crystals were washed with water and 
methanol and dried to give Compound 1c (28.0 g, 89.7 %); 
m p • 146 - 147°C. 

NMr" (CDClj) 5: 4.03 (3H, s) , 8.24 (1H, d, J - 2.4 Hz), 8.27 
(2H, d, J = 2.4 Hz), 11.90 <1H, s) - 

Step 3 , , . 

To a solution of Compound lc (10.3 g, 37.3 mmol) in 
DMF (200 ml) were added potassium carbonate (7.74 g) and 
benzyl bromide (5.3 ml) under nitrogen atmosphere, and the 
mi xture was stirred at room temperature. Afer 1.5 hours 
and 3 hours had passed since the start of the reaction, 
repectively, potassium carbonate (2.58 g) and benzyl 
bromide (2.2 ml) were added each time, and the mixture was 
stirred overnight. The reaction mixture was diluted with 
water and extracted with ethyl acetate. The extract was 
washed with water and saturated saline, dried over 
Magnesium "sulfate, and concentrated in vacuo. The residue 
was purified by silica gel column chromatography (n-hexane 
- ethyl acetate = 8:1 - 6:1) to give Compound 7 (11.9 g, 
87.1 %) as crystals. 

HMR (CCC1.) 6= 3.90 (3H. .,. ».»« <» »> . 1 ■ ^ • * 1 

.,, 7.43-7.49 (2K, .) , 8.05 ,1H, d. J-2.4BZ), 9.17 ,1H. 6, 

j=2.4Hz). 

St6P i mixture of Compound 7 (10.3 g, 28.1 mmol, , powdered 
iron (9.43 g) , aqueous saturated ammonium chloride (50 ml) 
and toluene (50 ml) was stirred at 90°C under nitrogen 
atmosphere for 5 hours. The reaction mixture was cooled to 
room temperature and the precipitated solid was removed by 
filtration. The filtrate was admixed with water and 
extracted with ethyl acetate. The extract was washed with 
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water and saturated saline, dried over magnesium sulfate, 
and concentrated in vacuo to give crude crystals of 
Compound lb (9.58 g, quantitative yield). 
NMR (CDC1,) 6: 3.88 (3H, s) , 4.96 (2H, s) , 7.03 (1H, d, 
J=2.6Hz), 7.33 (1H, d, J=2.6Hz), 7.35-7.43 (3H, m) , 7.45- 
7.50 (2H, m) . 

Reference Example B-2 
[Chemical formula 108 J 



OH 

J^COzH Stepl A^CO^e Step 2 

pr V — 

8 9 



OH 



OH 



? H „ HzN^X-COzMe 

° 2N yS" C02M8 s 

COzMe 

COjMe 1d 

10 

Step 1 

To a suspension of Compound 8 (4-hydroxyisophthalic 
acid, 6.71 g, 36.8 mmol) in acetone (140 ml) were added 
potassium hydrogen carbonate (8.10 g) and dimethyl sulfate 
(7.0 ml), and the mixture was heated under reflux for 21 
hours. The reaction mixture was filtered through Celite 
and the filtrate was concentrated in vacuo. The residue 
was diluted with water and extracted with chloroform. The. 
extract was washed with saturated saline, dried over 
magnesium sulfate, and concentrated in vacuo. The residue 
was crystallized from methanol (50 ml) to give Compound 9 
(6.44 g, 83.2%) . 

NMR (CDC1,) 6: 3.91 (3H, s) , 3.99 (3H, s) , 7.02 (1H, d, J = 
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8.7 Hz), 8.12 (1H, dd, J = 8.7 Hz, 2.1 Hz), 8.56 (1H, d, J 
- 2.1 Hz) , 11.19 (1H, s) . 
Step 2 

To a solution of Compound 9 (3.57 g, 17.0 mmol) in 
concentrated sulfuric acid (10 ml) cooled with an ice - 
methanol bath, was added dropwise a mixture of fuming 
nitric acid (0.85 ml) and concentrated sulfuric acid (1.5 
ml) while being kept at a temperature below 5°C. After the 
addition, the bath was replaced by an ice water bath, and 
the mixture was stirred for 35 minutes. The reaction 
mixture was poured into an ice (50 g) - water (50 g) under 
vigorous stirring and the mixture was extracted with ethyl 
acetate. The extract was washed with water and saturated 
saline, dried over magnesium sulfate, and concentrated in 
vacuo. The residue was crystallized from ethyl acetate (10 
ml) - methanol (30 ml) to give Compound 10 (3.20 g, 73.8%); 
m.p. : 103.5 - 104. 5°C. 

NMR (CDC1 3 ) 5: 3.97 (3H, s) , 4.07 (3H, s) , 8.80 (2H, s) , 
12.45 (1H, s) . 
Step 3 

To a solution of Compound 10 (1.42 g, 5.56 mmol) in a 
mixture of 1,4-dioxane (15 ml) and ethanol (10 ml) were 
added 10% palladium-carbon (140 mg) and water (5 ml), and 
the mixture was stirred under hydrogen atmosphere for 2 
hours. The catalyst was filtered off, and the filtrate was 
concentrated in vacuo to give crude crystals of Compound Id 
(1.18 g, 94 %) . 

NMR (CDC1,) 5: 3.88 (3H, s) , 3.97 (3H, s) , 7.53 (1H, d, 
J=2.0Hz), 8.00 (1H, d, J=2.0Hz), 11.34 (1H, s) . 



Reference Example B-3 
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[Chemical formula 109] 



-xx -=1. "ou ho 



12 

11 



To a mixture of Compound 11 (4-f luoroiodobenzene, 250 
g , 1.13 mmol), benzyltriethylammonium chloride (256 g) , 
. sodium hydrogen carbonate (236 g, , allyl alcohol (115 ml) 
and DMF (250 ml) was added palladium acetate .(2.5 g) under 
nitrogen atmosphere,, and the mixture was stirred at 
50 *c for 5 hours. The reaction mixture was cooled to - 
temoerature, admixed with water (1 liter) and ether (800 

and filtered through Celite. The filtrate was 
extracted with ether. The extract was washed with water 
washed with saturated saline, dried over magnesium sulfate, 
• and concentrated in vacuo to give a crude product of . 
Compound 12 (170 g) - This product was used in the next 
step without further purification. 
M (CDCl 3 ) 5: 2.73-2.79 (2H, m) , 2.93 (2H, 
6.94-7.00 (2H, m) , 7.12 - 7.17 (2H, .) , 9.81 (1H, t, J ~ 
1.2 Hz). 

St6P A mixture of the crude product of Compound 12 (170 g) , 
diethylamine hydrochloride (123 g) and 37% formalin (103 
m l> was stirred at 110-C under nitrogen atmosphere for 2 
hours. The reaction mixture was cooled to room temperature 
diluted with water (500 ml), and extracted with ethyl 
acetate. The extract was washed with water and saturated 
saline, dried over magnesium sulfate, and concentrated 
vacuo. The residue was concentrated in vacuo to gave 
Compound 2 (136.5 g, 73.7%, overall yield of two steps, as 
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u T his was used in the next step without further 
oil. This w<* „ . 97 o C (3 mmHg). 

plication, hoiUn, POX" ■ ^ , . ,. u 

9.59 (1H, s). 
Example B-l 

(Chemical formula 110] ^ 

QBn _ .N^Wc^Me 




CHO Br 

B-1 C 



Br 2 
Jpound -^-io,y- 5 -hro-.-3-.4- 

£1 uoroben S yl)<!uinoline-7-carbo»<y a ^ cMi **i in 

X solution of Compound , 2. ^ ^ ^ 

, _ t3_q \ in acetic aox^j. \ 

Reference Example oil lQ mmol> 

d „pwise to a soiution of Compoun b ^ ^ ^ ^ 

— in — -sTd th » Lure was stirred at the 

at 100-c in 90 minutes, and t ,„« „ a s 

_ temperature for V, hou . » • ^ The 

dU uted with water and extract tad sooi u- 

""act was washed drle d o.er 

hy oro,en carbonate and satU ""° vacuo . The residue 

— -fate and concentred ^ ^ 

- ^ ifie t ^ : x 9 S , to ,ive compound B-i * 
ethyl acetate =0.1 1 • = 

59 % from Compound lb) as crysta s ^ ^ ^ ^ 

HMK (C0C1 3 ) 6: <»' ^ 7.31-7.40 (3H. -) . 

6 . 9 8-7.07 (2H, m), 718 7 ^ ^ ^ 
7 . 55-7.60 (2H, m), 8.14 (1H, s) , 
8.87 (1H, d, J-2.1 Hz)- 
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Examples B-2, 3, 4 
[Chemical formula 111] 



OX 

CO^e 



H2N> 

v 



2 



B-2: X = Me, Y = H 

ExampleB-2 3:X = Me,Y = H B -3:X»H.Y = Br 

Example B-3 1c: X = H, Y = Br B-4: X = H, Y = CC^Me 

Example B-4 1d: X = H,Y = C0 2 Me 

Example B-2 

compound B~2: Methyl 3- <4-fluorobensyl>-8-methoxy- 

<,ui„oline-7-carbo*ylate 

A solution of Compound 3 (ISO mg, 

in step 2 of Reference Example 1. and Compound 2 ,196 mg. 
2 -1. obtained in Reference Example -3. - 
2 nl) „.s stirred at 100-C for 30 minutes. The react- 

mixtu re was admixed with sodium 3-nitrobenrenes U l onate 
,338 mg, and stirred at the same temperature for 1 hour 

re. tion mixture was diluted with water and extracted 
In ethyl acetate. The extract was washed with water 
aqu .ous saturated sodium hydrogen carbonate and saturated 
s line, dried over magnesium sulfate, and 
„cuo. The residue was purified by silica gel o urn, 
chromatography .toluene: ethyl acetate - : 1 - • ° « 
compound B-2 ,143 »„ 44, from compound 3, as crystals^ 
This compound is the same as Compound 8 obtained » Step 
of Reference Example 1. 

^ ,c D ci„ *= » T v£ u» r~.«. 

6.98-7.07 (2H, m) , 7.15-7.23 (2H, m) , 
7.82-7.88 <2H, m) , 8.87 (1H, d, J=2.1Hz). 
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quinoline-7-carboxylate n K tai ned 
* ~ o (196 mg, 1.2 mmol, obtained 

A solution of Compound 2 (1*0 mg, 

in Keference Bxa»ple B-3, in acetic acid .10 »1> was added 
Lpwise to a solution of Compound ,c (1.2. - • 
obtained in Beference Example B-l, in acetrc acrd 1 »1 
at 10 0-C in «5 minutes. The mixture was stored a 
tor 8 hours and diluted with water. The preciprtated 
crystals were coHected by filtration, washed wrth 
I o ropyl ether, and dried to g ive Compound B-3 330 
,3,'. This is the s^e as Compound 1-21 obtained rn 
Example 10. 

Example B-4 _ 
Compound B-4: Dimethyl 3- (4-f luorobenzyl) -8- 
hydroxyquinoline-5,7-dicarboxylate 

To a solution of Compound 2 (246 mg, 1.5 mmol, 
mailed in Reference Bxample B-3, and Compound Id (2,5 mg, 
1.0 mmol, obtained in Reference Example B-2, . xn . 
acetonitrile (2 ml) was added concentrated ' 
acid (0.016 ml) . The mixture was stirred at 70 C for 
lis diluted with aqueous saturated sodium hydrogen 
carbonate, and extracted with ethyl acetate. The extract 

a washed with saturated saline, dried over maqnes- 
sulfate, and concentrated in vacuo. The rescue w 
crystallized from ethyl acetate to give Compound B 4 (32 
9%, from Compound Id) as crystals. 

tcTrU to the methods as described in the above 
Examples, the following co-pounds were prepared. 
[Chemical formula 112] 




Example C-2 
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According to the methods as described in the above 
Examples, the compounds of the following formula were 
prepared. 

[Chemical formula 113] 
OH O 




(V-1) 



-OMe, -NHCHXHXMe, -NH 2 , -NHOMe , -NHiPr, -NHNMe,, -NHMe, - 
NMe-, -NHNHMe, -NHEt, -Me, -CHXHXHXMe, -OCHMeCHXMe , -O- 
(4-tetrahydropyran), -O-benzyl-4-F, -o-4-piperidyl-N-acetyl, 
and -o-4-piperidyl-N : methanesulfonyl; and 

an optionally substituted amino (e.g., -NHSO^e, -NHCOMe , - 
NHSONK.:, -NHSO : iPr, -NHSO : -Ph-4F, -NHSO = Et, -NHSO,Bn, - 
NHSOXHXF,, -NHSOXHXO^e, -NHSOXHCH : iPr, -NHSOXHCH.Ph, - 
N HSOXHXH,Ph, -NHCOCHXHXMe, -NHCOPh, -NHCOBt , -NHCO-cyclo- 
Pr , "-NHCO-cyclo-Hx, -NHCOCHXO.Et, -NHCO-2-thienyl, -NHCO- 
5-isoxazolyl, — NHCONMe 2 , -NHC0 2 Et, -NHCOCO.Et, -NHCOCHXMe, 
-NHCOCHXHXO,Me, N-succinimido, -NHCOCONMe : , -NHCOCONH,, - 
NHCO^e, -NHCO-2- P yrimidine, -NHC0-2-furan, -NHCO-3- 
triazol-l-Me, -NHCO : iPr, and -NHCOXHXHXMe ) , 
an optionally substituted alkynyl (e.g., -C^CCHXMe, -C= 
CPh, -C-C-n-Pr, -C-CCO^Me, -C-CCH 3 NHAc, -C=CCH ;N HS 0; Me, -C 
^C-cyclo-pentyl(l-OH), -C^CCHXH) ; an optionally 
substituted carbamoyl (e.g., -CONHiPr, -CONHCHXHXMe, - 
CONH-N-morphoryl, -CONHNHAc, -CO- (4-Me-piperazine) , -CONH- 
(2-thiazol), -CONHCHXONMe , , -CONH (CH,) X-COCF,, -CONEt : , -CO- 
morphoryl, -CONHSO.Me, -CONMeSO : Me, and -CONHSO.Ph, , -CF„ - 
COMe, -SMe, -SWIe, -OMe, -OCHXO^e, -OCHXHXMe, -CHXH=CH : , 
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-CN, 4-piperidyl, -NH,, hydrogen, and -NHSO : Me. 

Among these compounds, the following compounds showed 

stronger integrase inhibiting activities: 

<R\ R-') = (OMe, -NHCOMe) , (OMe, -C^CCH.OH) , (OMe, - 

NHSO : NMe,), (OMe, -NHCOCH,CH,0Me) , (OMe, -NHCOPh) , (OMe, - 

NHCOCH : CO : Et) , (OMe, -NHCO-2-thienyl) , (OMe, -NHCO : Et) , (OMe, 

-NHCOCH.OMe) , (OMe, -NHCOCH,CH : CO,Me) , (OMe, NHCOCONMe,) , 
(OMe, -NHCOCONH.,) , (OMe, -C=CCH ; OMe) , (OMe, -C = CCH,NHAc) , 
(OMe, -C=CCH,NHSO;Me) , (OMe, -C=C-cyclopentyl- (1-OH) ) , 
( NHCH : CH : OMe , -C=CCH,OH) , (OMe, -CH = CH=CH,) , (OMe, N- 

morphoryl), (NHNMe., H) , (NH 2 , -C = CCH : OH) , (NH,, H) , 
(OCHMeCH.OMe, H) , (-O- (4-tetrahydropyran) , H) , (-0-4- 

piperidyl-N-acetyl, H) , and (-O-4-piperidyl-N- 

methanesulfonyl, H) . 

Example C-3 

According to the above Examples, compounds of the 
following formulae were synthesized. 
[Chemical formula 114] 
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R29 



R7 



H 

NHCOMe 

NHCOPh 

NHCO-2-thienyl 

NHCOCH20Me 

NHCOCH2CH20Me 

NHC02Et 

NHCOCH2C02Et 

NHCOCH2CH2C02Et 

NHCOCONMe2 

NHCOCONH2 



Me 



-O 



OMe 



-°-o 



N-Ms 



C SCH 2 OH 
C SCH 2 OMe 
CSCH 2 NHCOMe 
CSCHjNHSOzMe 



morpholine 
CH2CH=CH2 

NMsCH2CH20Me 



-O-^N-Ac 

NHNMe2 

NHCH2CH20Me 

NH2 

OCH2CH20Me 

-°-C N X 01 



Me 
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Expriments : 

The inhibitory activities against integrase of the 
present compounds were determined by the assay described 
below. 

(1) Preparation of DNA solutions 

Substrate DNA and target DNA synthesized by Amersham 
Pharmacia Biotech were dissolved in KTE buffers 
(composition: 100 mM KC1, 1 mM EDTA, and 10 mM Tris-HCl (pH 
7.6)) to prepare a substrated DNA solution (2 pmol/yl) and 
a target DNA solution (5 pmol/yl), respectively. The DNA 
solutions were heated and then slowly cooled to thereby 
anneal them so as to find the complementary portions of . 
their strands. 
(Sequence of Substrate DNA). 

5»-Biotin-ACC.CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3 1 

3»_ GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5 ' 

(Sequence of Target DNA) 

5- - TGA CCA AGG GCT AAT TCA CT-Dig - 3' 

3' - Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) Calculations of the percent inhibitions (IC 50 values 
of test compounds) 

Streptavidin (available from Vector Laboratories) was 
dissolved in 0.1 M carbonate buffer (composition: 90 mM 
Na 2 C0 3 , and 10 mM NaHC0 3 ) so that the solution had a 
concentration of 40 pg/ml . Each of the wells of microtiter 
plates (available from NUNC) was coated with 50 yl of the 
above solution and was allowed to stand alone at 4°C over 
night so as to adsorb the solution. Each of the wells was 
washed twice with PBS (composition: 13.7 mM NaCl, 0.27 mM 
KC1, 0.43 mM Na 2 HPO<, and 0.14 mM KH.POJ and blocked with 
300 yl of PBS containing 1% skim milk for 30 mins. Each of 
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the wells was washed twice with PBS, and admixed with 50 pi 
of the substrate DNA solution (2 pmol/pl) . The wells were 
allowed to adsorb the solution at room temperature for 30 
mins., while being agitated. Then, each well was washed 
twice with PBS and once with distilled water. 

Next, to the each well prepared as above was added 45 
pi of a reaction solution which was prepared from 12 pi of 
a buffer (composition: 150 mM MOPS (pH 7.2), 75 mM MnCL., 
50 mM 2-mercaptoethanol, 25 % glycerol and 500 pg/ml bovine 
serum albumin-fraction V), 1 ul of the target DNA (5 
pmol/pl), and 32 pi of distilled water. Further, 6 pi of a 
solution of a test compound in DMSO was added to each well, 
and 6 pi of DMSO was added to a well as positive control 
(PC) . Then, 9 pi of an integrase solution (30 pmol) was 
added thereto and they were mixed well. To a well as 
negative control (NC) was added 9 pi of a diluted solution 
(composition: 20 mM MOPS (pH7.2), 400 mM potassium 
glutamate, 1 mM.EDTA, 0.1% NP-40, 20% glycerol, 1 mM DTT 
and 4 M urea) . 

Each of the plates was incubated at 30°C for 1 hour. 
The reaction solution was removed, and each well was washed 
twice with PBS. Next, each well of the plates was filled 
with 100 pi of anti-digoxigenin antibody labeled with 
alkaline phosphatase . (Sheep Fab fragment: available from 
Boehringer) and incubated at 30°C for 1 hour. Then, each 
well was washed twice with PBS containing 0.05 % Tween20 
and once with PBS. Next, 150 pi of Alkaline phosphatase 
reaction buffer (composition: 10 mM p-nitrophenylphosphate 
(available from Vector Laboratories), 5 mM MgCl 2 , 100 mM 
NaCl and 100 mM Tris-HCl (pH 9.5)) was added to each well, 
and they were reacted at 30°C for 2 hours. The reaction 
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was terminated by the addition of 50 pi of 1 N NaOH 
solution. The optical density (OD 405 nm) of each well was 
measured. The percent inhibition was determined by the 
following equation. 

The percent inhibition (%) = 100(1-{(C abs.- NC abs.) / (PC 

abs . - NC abs . ) } J 

c abs.; the OD of the well with the test compound 
NC abs.: the OD of the negative control (NC) 
PC abs.: the OD of the positive control (PC) 

Next, IC 5 „ was determined by the following equation, 
using the above percent inhibition. 

When the percent inhibition (%) was X% at a 
concentration of x ug/ml and was Y% at a concentration of y 
ug/ml, the value of IC S0 was determined as follows, 
provided that the percent inhibition 50% was between these 
concentrations . 

IC, 0 (ug/ml) = x-{ (X-50) (x-y) / (X-Y) ] 

The IC w values, i.e., the concentrations of the 
compounds equivalent to the percent inhibition 50%, are 
shown in Table 1. The Compound Nos. in Table 1 indicate 
the Compound Nos. of the above Examples. 
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[Table 1] 



comp . No 


MIA, IC 50 | 


comp . No 


MIA, IC 50 




(ug/ml) 




(ug/ml) 


1-2 


0.12 


A-2 


0.13 


1-1 


0.11 


A-22 


0.19 


1-4 


0.12 


A- 9 


0.09 


1-3 


0.14 


A-10 


0.14 


1-7 


0.24 


A-19 


0.12 


1-5 


0.20 


A-15 


0.29 


1-6 


0.17 


A-18 


0.24 


1-8 


0.13 






1-9 


0.28 






1-10 


0.48 






1-12 


0.50 






1-13 


0.37 






1-14 


0.44 






1-16 


0.16 






1-15 


0.66 






1-19 


0.43 







The compounds of the present invention other than the 
above compounds showed equal or higher integrase inhibitory 
activities as well. 

The compounds of the present invention have high 
stability against metabolism and they are found to be 
superior inhibitory agents against integrase. 

FORMULATION EXAMPLES 

The following Formulation Examples 1 to 8 are given as 
illustrative only, and are not intended to limit the scope 
of the invention in any way. The term * active ingredient" 
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means a compound of the present invention, a tautomer or a 
prodrug thereof, or a pharmaceutical acceptable salt or a 
solvate thereof. 
(Formulation Example 1) 

A hard gelatin capsule was prepared using the 
following components: 

Dose (mg/capsule) 
Active ingredient 250 
Starch, dried 200 
Magnesium stearate 10 
Total 460 m 9 

(Formulation Example 2) 

A tablet was prepared using the following components: 

Dose (mg/tablet) 

Active ingredient 250 

Cellulose (microcrystal) 400 

Silicon dioxide (fumed) 10 

Stearic acid 5 

Total 665 m 9 

The components were blended and compressed to form a 
tablet weighing 665 mg. 
(Formulation Example 3) 

An aerosol solution containing the following 
components was prepared: 

Weight 

Active ingredient 0-25 

Ethanol 25.75 

Propellant 22 (chlorodif luoromethane) 74.00 

Total 1° 0 - 00 

The active ingredient was mixed with ethanol and the 
mixture was* added to a portion of the propellant 22, and 
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, ^ «-« -30°C and transferred to a 
the mixture was cooled to 30 C ^ 

i The required amount ot tne » 

charging ^J^^^ an d diluted with the 
fed to a stainless steel ^ ^ provided 

reminder of the propellant. A buo 
on the container. 
(Formulation Example 4) 

Tablets, each containing 60 mg of 
ingredient, were made as follows. ^ ^ 

Active ingredient 45 mg 

Starch 35 mg 

Microcrystals cellulose 

(as io% solution in water) 
Polyvinylpyrrolidone (as iu 4.5 mg 

Sodium carboxymethyl starch 0 .5 mg 

Magnesium stearate 1 mg 

Talc 150 mg 

T ° tal • „ red ient, starch and cellulose were 

The active 0 . s . sieve , and fully 

— to ^ZTZ^'^Z*. PoiWinyipy^olidone 
„ixed. an aqueous solutio adBi «ture then 

ua s mixed with the resultant powder, and 
uas allowed pass through a No. 1« -^"^^ to 
gran ules thus obtained were drre a SO c. ^ 
p,ss through a No. 18 mesh U.S. = 

Then, the mixture was compressed in a tablet 
.fford tablets each weighing 150 mg. 

'"TpresTch^ltaining SO mg or active ingredient, 
were made as follows: 
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Active ingredient 80 m 9 

Starch 59 m * 

Microcrystals cellulose 59 mg 

Magnesium stearate 2 mg 

Total 200 m * 

The active ingredient, starch, cellulose and magnesium 

stearate were blended, allowed to pass through a No. 45 
mesh U.S. sieve, and charged in hard gelatin capsules in 
200 mg guantities. 
(Formulation Example 6) 

Suppositories, each containing 225 mg of active 
ingredient, were made as follows: 
Active ingredient 225 m< * 

Saturated fatty acid glycerides 2,000 mg 

Total 2,225 mg 

The active ingredient was allowed to pass through a 
No. 60 mesh U.S. sieve and suspended in the saturated fatty 
acid glycerides which had been previously melted by using 
miniirum heat necessary. The mixture was charged in a 
suppository mold of nominal 2g capacity and cooled. 
(Formulation Example 7) 

A suspension containing 50 mg of the active ingredient 

was made as follows: 

Active ingredient 50 mg 

Sodium carboxymethyl cellulose 50 

1.25 ml 

Syrup 

Benzoic acid solution 0.10 ml 

Flavor <? " V * 

q.v. 

Color 

Total with purified water 5 ml 

The active ingredient was allowed to pass through a No. 
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45 mesh U.S. sieve, and mixed with the sodium carboxymethyl 
cellulose and syrup to form smooth paste. The benzoic acid 
solution, flavor, and color are diluted with a portion of 
water arid added to the paste. The mixture was stirred and 
admixed with sufficient water so as to form a suspension 
having a required volume. 
(Formulation Example 8) 

An intravenous formulation was prepared as follows: 
Active ingredient 1°° m 9 

Saturated fatty acid glyceride 1,000 ml 

A solution of the above components was intravenously 
administered to a subject at a rate of 1 ml per minute. 
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Document Name: Abstract 
Summary: 

Purpose: To provide a novel compound having an 
antiviral activity, and particularly, a hetercyclic 
compound having an inhibitory activity against HIV 
integrase, and a pharmaceutical composition containing the 
same, especially an anti-HIV drug. 

Solution: A compound of the formula (I) : 
[Chemical formula 1] 

y> ■ 

(wherein B 1 is -C(R 2 )= or -N=; R l ' is hydrogen or the lxke; 
one of R 1 and R : is a group of the formula: -Z l -Z ; -Z 3 -R 5 
(wherein Z* and Z 3 are each independently a single bond, an 
optionally substituted alkylene or the like; Z : is a single 
bond, an optionally substituted alkylene or the like; and 
R s is an optionally substituted aryl., an optionally 
substituted heteroaryl or the like) - , and the other is 
hydrogen; and -A 1 - is -C (-Y) =C <-R A > -C (-R 3 ) =C (-R<) - (wherein 
y is OH or the like; R* is -COR' (wherein R 1 is hydroxy or 
the like), or the like; and one of R 3 and R 4 is carboxy or 
the like, and the other is hydrogen or the like)], or 
a prodrug, a pharmaceutical^ acceptable salt or a solvate 
thereof. 
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